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Introduction 

Wb have endeavored in the following “sheetH” to give the unit con- 
struction costs derived from the building of the Arizona Coppia* ( 'o.’h 
new smelter, Clifton, Ariz., starting in l''ebruary, 1912, and eomith'ting 

February, 1914.' In Chapter I- Unit Costs ari! to be found the ino.st 

elementary total unit co.sts which the accounts provide fur. 'I'lu'y are 
usable in the Clifton district. Here too arc found the perisentage.s to be 
added to an estimate for Engineering and Ceneral Expense. In ( 'hapter 
II — Comparative Costs —these elementary costs have been elnssitied, 
averaged and reported as labor and material unit costs. In such form 
the labor unit coats, when properly applied to similar conditiou.s as these 
under which they wore derived, are usable anywhere. The material 
unit costs are better disregarded for more accurate estimates and replaced 
by a newly priced bill of material. In Chapter III ( 'ompo.site ( 'osts are 
given. They are unit coats built up from several elementary units, and 
likewise units of larger dimemsions and simphsr application, valu.able for 

‘ The smelter went into service produdiiK copiicr Oittiilier, lilts 
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checking estimates and obtaining quick approxiiuat.ious (if total cost.s. 
In Chapters IV, V, and VI are given the Wage Hcal(‘, MaU-rial I’ruios, 
and a description of the conditions surrounding the ma.king of t'Vta-y (dc>- 
mentary unit cost, which will enable an estimator 1o judgi' of lluhr u«e 
under any circumstance. It should be borne in mind that ( hapt('r \ I 
is not a pure description of the plant, nor of any of its part s, such us might 
be expected in a technical journal, but it is bardy enough informat ion 
for a reader to judge as to the applicability of a unit cost in anottn'r platen. 

These unit costs, as any examination will prov(', arc' not idc'al, hut 
actual. They were made by a copper c.ompany organization exf.enditvfg 
over a period of two years. They represent deslays in matccrial shipme>iiit..s 
(serious delays in steel and brick deliveries), delayc'd plans, change's in 
plans, labor troubles, with changes in hours and rat,<'s. variable' wc'athter 
conditions, and the like. They do reprevsent, however, e'veay c'c'ut spout. 

Each unit cost has been judged, as it .stands, solesly on its meu-its for 
use by an estimator. Where a unit eo.st is not given it weis of no use*, ami 
where given and described, it must bo (unployeul ace'ordingly. 

During the first few months of ciomstruetion work only the primee tut- 
count numbers showing in the sheet were in use;. Late'r, to obtain mui-o 
accurate figures to measure the work by as it progre'ssc'd, the de'citual 
account numbers were added. But the eleanmal aea'ouid.s we'ree on rc'cord 
only in the engineering costing deepartmont at the; nenv sme'lte'r, t wo mil<^s 
from Clifton. The General Office, at Clifton, ni'gleete'd all de'e-iiual 
accounts and charged them under the prime numbc'rs. The' labor se'gro- 
gation was in all instances made at the nenv .smedtc'r, and e-ve-ry ch!irg:<i 
for material, from whatever source, paseseal through t.he vviirehousee ut, 
the new smelter. The only other source of eo.st shenet e-titric's weis the 
General Office cash books. Once a mouth thei.se eiutrie's we-ree ite'inizeul 
and sent out in the monthly Co.st Sheet Issueel by thee (h'neTal Otlie'.tn 

CHAPTER I 
UNIT COSTS 

The costs thus accrued from threio souree.s. The inelivielual labor card 
was not used until the excavating was well under way and the founehi- 
tion work had started. Each man, who (iould, maelo e)ut his care! and 
told thereon exactly at what and how long ho had beesn we)rking. Tlio 
labor bosses made out the cards for the Mexicans. The) aesceeunt numl)«5r 
was later placed on the card by the time keei)cr anel cheieikeel by a e-omptis- 
tent man in the engineering office. For every liit of mate;rial useiei on tlic 
job a requisition was passed through the warehouse, whethesr ste'cl building 
or keg of nails. To this a charge number was attae;hcel anel the requisition 
was finally checked by a competent man in the Engineering I)epartme*rit- 
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In regard to cash-book entries, there was little to be done, as all local bills 
were OK’d and account numbers attached by the Engineering Depart- 
ment in the first instance. The units were compiled by the Engineering 
Department daily as the work progressed and checked suitably. 

Yet owing to the fact that the General Office kept the accounts segre- 
gated only under the prime account numbers, the slow development of 
the idea of making a final accurate unit cost sheet, the delay in using 
individual time cards and many clerical mistakes, it was finally thought 
best to check over every labor card and warehouse requisition from the 
beginning of the job. This was done and the unit costs as they now stand 
are believed to be accurate. 

The making of this cost sheet is largely due to the untiring interest 
and insistent demand for accuracy upon the part of three members of the 
smelter construction force, G, H. Ruggles, M. Am. Soc. M. E.; Roy 
Earling, M. Am. Soc. M. E.; and H. F. Adams. Credit is due also to the 
ever willing assistance given by the Arizona Copper Co.’s general office, 
under the direction of J. G. Cooper, Cashier. 


General Expense 


Number Name op Account Total 

7001 General expense at Clifton See page 1581 

7004 Personal injuries “ ‘‘ 


Engineering 

Engineering and Superintendence at Douglas 
7101 Salaries $39,706.22 

7103 Telegraphing and telephoning 167.55 

7104 Traveling expense 1,984.85 

7105 Miscellaneous expense 1,018.06 

$42,876.68 


Engineering and Superintendence at Clifton 


7201 Salaries $40,587.54 

7202 Furniture and fixtures 149 . 43 

7203 Telegraphing and telephoning 258.64 

7204 Traveling expense 934 . 24 

7205 Miscellaneous supplies 2,205 . 77 

7206 Miscellaneous labor 869 . 02 


9000 . 1 Power plant engineering $12,768 . 56 


$45,004.64 

$12,768.56 


7100 Total engineering expense $100,649.88 

Total unit cost 5.40 per cent. 


This percentage is obtained by dividing the engineering expense by the total cost 
of the smelter, minus engineering and indirect expense. 

100,649.88 
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7300.— Yard Tracks and Industrial System 


Number 

Name of Account 

Labor 

Material 

Total 

Quantity 

Total 

t^NIT 

7301 

Excavation 

$31,311.14 

$4,254.86 

$35,5I>6.()0 

55,405 ru. ytl. 

C’OHT 

$0.64 

7302 


425.13 

30,777.79 

11,202.92 

10,262 lit'H 

1.09 

7303 

Bails and rail fastenings 

392.00 

9,839.79 

10,231 .79 

14,813 ft. 

0.69 

7304 

Frogs and switches 

206.50 

2,676.95 

2,883.45 

IS Mwitt'ht'H 

160. 11) 

7305 

Laying, surfacing and 
ballasting 

5,873.53 

248.88 

6,122.41 

17,150 ft. 

0.36 

7306 

Poles and setting 

Trolley 

1,427.27 

System 

1,804.73 

3,232.00 

106 poIi'H 

30.49 

.1 

Brackets and wiring 

1,167.39 

1,379.73 

2,546.92 

7,824 ft. 

0.33 

.2 

Rail bonds 

304.31 

347.13 

651.44 

521 IkuuIm 

1.25 

.3 

Lighting 

229.06 

222.39 

452,05 

57 lamim 

7.93 




Rolling Stock 




7307 

Cars, elec, locomotives, 







G*fcO 

801.29 

34,017.63 

34,818.92 



.1 

Calcine car alteration. . . 

381.02 

4.36 

385.38 




Trestle Approach to Reverberatory Building 


7308 

Excavation 

359.95 


359 . 95 

277 tnj. yd. 

1 . 30 

7308.1 

Foundations 

738.18 

1,152.52 

1,890.00 

254.9 cu. ytl. 

7.42 

.2 

Steel structure 



13,400.84 

103.97 Unm 

82.09 

.3 

Woodwork 

703.93 

708.92 

1,472.85 

27.05 

53 . 27 


160-Ton Track Scales in Receiving Yard 



7309 

Excavation 

348.91 


348.91 

388 t*u. ytl. 

0.90 

.1 

Foundation 

546.02 

1,140.87 

1,092.49 

180 *• 

9.10 

.11 

Cost and erection 

305.95 

3,450.80 

3,816.81 

150 Unm 

25.45 

.30 

Scale house 

05.66 

03.87 

129.63 

879 cu, ft. 

0.15 


Bridges, Culverts and Walls 



7310 

Bridge No. 1 foundation. 

1,028.26 

1,908.38 

2,990.04 

339.8 ni. ytl 

H . 82 

.1 

“ steel work.. 



377.40 

3.70 

102 00 

7311 

Culvert No. 1 masonry.. 

1,384.85 

095.80 

2,080,05 

354 Vm, ft. 

5.HH 

7312 

Retaining walls exoava- 







tion 

77.00 


77.00 

00 <*u. yd. 

1.29 

.1 

“ concrete. 

512.34 

734.26 

1,240.59 

203.5 “ 

0.13 

.2 

“ “ masonry 

88.08 

47.61 

135.59 

21.9 ’* 

0.19 


40-Ton Track Scales on Calcine Track 



7313 

Excavation 

108.44 

0.51 

108.95 

118 eu. yd. 

0 . 92 

.1 

Foundation 

207.55 

193.00 

401.16 

41.0 “ 

9.01 

.2 

Cost and erection 

82.99 

710.86 

793.84 

40 

19.85 

.3 

Scale house 

100.38 

88.21 

1H8.59 

879 m, ft. 

0.22 



Trestles to 

Receiving 

Bins 



7314 

Excavation 

548.18 


648.18 

5H9 t’U. ytl 

0.93 

.1 

Foundation 

2,408.10 

3,017.96 

5,420.11 

754.3 

7.19 

.2 

Steel structure 



9,209.48 

109,35 ttirw 

H4.77 

.3 

Woodwork 

572.23 

838.11 

1,410.34 

27.21 m.b.m. 

51.83 


Total cost— Yard tracks and industrial system Sl6t1,320.4«l 
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7400. — Receiving Bins 


Nxjmbbk 

Name of Account 

ABO It 

MaTEUIA.!/ 

'Fotal 

Quancity 

Totai. 

Unit 

7401 

Excavation 

$2,303.11 

$31) . 10 

$2,312.27 

1,428 cu yd. 

< \»HT 

$1 .04 

7402 

Foundation 

1,235.51 

2,247.70 

3,4X3.21 

012.3 

5 I'.O 

7403 

Sto(‘l atruoture 



20,270.03 

3.53.00 t.in.M 

.82 02 

7404 


1)01.15 

1,1)S4.1)3 

2,S.S0.()S 

30 K.atc.H 

00.20 

7405 

Conv(‘yor No, 1 

310.1)2 

2,1)47.11) 

3,25S.l 1 

07.3 ft. 

33.40 

.01 

Conveyor No. 2 

355.11) 

2,41)S.03 

2,S53.22 

117.3 ft. 

2 1 . 33 

7407 

LiRlitiniL!: 

(U).H7 

24.07 

85.54 

22 dropa 

3.80 


Total ooat—lUH'oiving Inns... 



$44,185.00 




7700, — Crushing Plant 


Numbeu 

Name of Acchiunt 

Labou 

M ATEUIAE 

Total 

C^UAN ITI'Y 

1 <IT\L 
Unit 








{ ’< >H r 

7701 


Excavation 

$080.07 


$081) . 07 

000 eu. yd. 

SI . 13 

7702 


Foundation 

803.15 

$1,508.47 

2,401 . 02 

220,5 •' 

11.10 

7703 


Steed structure 



2,420.30 

25.07 tons 

00.54 


.1 

Doors, windows an<l frames 

84.00 

170.71 

254.71 

520 Htp ft, opiming 

0.48 


.2 

rainting woodwork 

15.00 

12.33 

27.33 

70 H.p yd. 

o.:m 

7704 


Crusliing imudunery 

302.80 

1,003.01 

3,480.47 

500 cwt. 

2 . 07 

7705 

1 

C-hutos 

Slinfting, p\dl(\va and Ixdt- 

325.87 

4.17 

338.00 

483 . 35 

003.00 

487 . 52 

UH. 1 cwt. 

12 lin. ft. 

5.02 

7700 

7707 


, 

Motor 

l'nvL'^*r wlfirtp 

102.81 
20 . 55 

513.04 

10.35 

010.45 

45.00 

50 h.p. 

12,33 


.1 

Taghting 

Total cost" ('rushing plant. 

70.41 

38.22 

1 14; 03 

$0,208.02 

8 drnpH 

14 33 


7800.— Sampling Plant 








'I'otal 

Numbee 

Name of Ac<’ount 

Labou 

M ATEIUAL 

d'oTAL 

(pSANTITY 

Unit 







Cost 

7801 

Excavation 

$274.09 

$20.97 

$295.00 

332 eu. yd. 

|0 . HO 

7802 

Fournlution 

005.91 

049.44 

1,255.35 

120.7 '• 

10,40 

.1 

Concrete ground floor, . . 

105.08 

203.92 

309 . 00 

1,222 Htp ft. 

0.30 

. 2 

Ueinforct'd coner(?te floors 

1,050.01 

1,080.30 

2,130.91 

4,244 “ 

0 . 50 

7803 

Steel structure 



10,408.12 

no.,S5 tmm 

03 . HO 

.1 

Doors, windows and 







frames 

332.94 

504.90 

897.84 

2,080 m|. ft. epmung 

0 . 43 

.if 

Painting doors and win- 







dowa 

118.94 

28,90 

147.90 

129 sash 

1.15 

7804 

Shafting, pulleys and 







belting 

04.01 

1,871.07 

1,935.08 

85 ft. of shafting 

22.70 

7805 

Meters 

180.70 

887.57 

1,074.33 

90 h.p. 

1 1 . 04 

7800 

Power wiring. ......... . 

78.11 

120.55 

198.00 



.1 

Lighting 

184.46 

140.57 

325.02 

30 drops 

0 . 03 

7807 

Eoils and samplers, cost 







and erection 

1,215.83 

7,899.14 

0,114.97 

1,251.1 ewt. 

7.21) 

.1 

CJast iron liners and dry- 







ing pan, and erection of 







chutes 

1,240.09 

1,001.80 

2,242.66 

270.0 ewt. 

H . 20 

.20 

Elevator. 

20.39 

458.22 

478.01 

1 elevator 

47H,ni 

‘.50 

Steel chutes (made at 







new smelter) 

1,996.70 

500.05 

2,592.35 

lOH ewt. 

13.09 

7809 

Keystone plate partitions 

131.04 

338.32 

409.30 

1.523 Hq. ft. 

0.31 

7810 

Alterations of chutes and 







mtiehinerv. 

128.09 

44 . 34 

173.03 




Total eoftt—Sampling plant 


134.108.74 
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7900. — Bedding Plant and Bunker Bins 


Tota-Ij 


Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

Uisri'T 







Cost 

7901 

Excavation 

$11,577.53 

$681.90 

$12,259.43 

12,319 cu. yd. 

$0 - 

7902 

Foundation 

6,256.34 

14,513.21 

20,769.55 

2,809.7 “ 

7-39 

7903 

Steel structure 



47,404.86 

548.71 tons 

86 . 39 

7904 

Conveyors 7^7^ 

564.34 

6,373.67 

6,938.01 

380.2 ft. 

18.24 

.1 

“ 8i_82_83,... 

1,211.01 

8,718.98 

9,929.99 

562 ft. 

17. 67 

.2 

“ 9i_92_93_ 







101-102 

1,912.20 

9,756.19 

11,668.39 

905.5 ft. 

12.88 

.3 

Bunker bin gates 

161.58 

1,021.64 

1,183.22 

42 gates 

28. 17 

.4 

Chutes for conveyors 







71 to 102 inc 

658.91 

842.60 

1,501.51 

276.2 cwt. 

5-44 

7905 

Two reclaimers 

3,103.28 

30,579.45 

33,682.73 

2 reclaimers 

16,841 - 37 

.1 

“ wiring 

377.21 

131.19 

508.40 

2 

254 . 20 

7906 

Lighting 

306.85 

127.38 

434.23 

63 drops 

6.89 

7907 

Transfer car 

739.12 

3,823.19 

4,562.31 

1 car 

4,562. 31 

7908 


ft7 AS 

Q.R 7A 

96 42 




Total cost — Bedding plant and bunker bins 

$150,939.05 





8100. — Roasting Plant 









TOTAT- 

Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

Unit 







Cost 

8101 

Excavation 

$1,547.07 


$1,547.07 

1,216 cu. yd.' 

$1 . 27 

8102 

Foundation 

765.42 

1,069.63 

1,835.05 

250.5 

7.33 

8103 

Steel structure 



37,252.67 

445 . 28 tons 

83 . oei 

.1 

Elevator 



2,189.62 

5 tons capacity 

437.92 

8104 

Roasters, cost and erec- 







tion 

3,716.94 

56,326.09 

60,043.03 

8 roasters 

7,505.38 

.1 

“ alterations . . . 

620.49 

81.69 

702.18 



8105 

“ brickwork 

4,730.85 

12,336.35 

17,067.20 

16,104 cu. ft. 

1 . 06 

.01 

” unloading 







brick 

363.14 


363.14 

1,231.01 tons 

0 . 29 

.02 

centering for 







brickwork 

1,389.62 

588.25 

1,977.87 

8 roasters 

247 . 23 

8106.01 

Roaster flue, spouts 

116.52 

568.99 

685.51 

10 spouts 

68.55 

.02 

“ tile work.. 

374.82 

400.36 

775.18 

2,365 cu. ft. 

0 . 33 

.03 

“ “ painting 







inside 

8.50 

3.97 

12.47 

73 sq. yd. 

0.17 

8107 

Shafting, pulleys and 







belting 

118.24 

1,999.89 

2,118.13 

164 lin. ft. 

12.92 

8108 

Motor 

277.08 

463.96 

741 . 04 

30 h.p. 

24 . 70 

8109 

Lighting 

340.64 

157.70 

498.34 

67 drops 

7.44 

8112 

Motor-driven fans 

77.69 

1,405.91 

1,483.60 

2 fans 

741 . 80 

8112.1 

Blast pipe from fans to 







roaster 

1,569.62 

656.62 

2,226.24 

240 ft. 

9. 2H 

8113 

Conveyor No. 12 

164.15 

805.05 

969.20 

51.2 ft. 

18.93 

.1 

“ 131 and 132 .. 

476.29 

3,472.23 

3,948.62 

217.3 ft. 

18. 17 

.2 

Stile over conveyors 

98.91 

199.80 

298.71 

2.40 tons 

124.46 


Total cost — Roasting plant 


$136,734.87 




8120. — Roaster Dust Chamber 


Number Name op Account Labor 

8121 Excavation $918.74 

8122 Foundation 1,049.71 

8123 Steel structure 

. 01 Wire baffles 523 . 63 

.1 Tile work 2,268.29 

,11 U nloading tile 307 . 72 

.2 Painting outside 304.75 

. 3 Painting inside 93.50 


Total cost — Roaster dust chamber. 


Material 

Total 

Quantity 

Tota.1., 

UasriT 

$194.09 

$1,112.83 

1,194 cu. yd. 

Cost 
SO . 93 

1,775.05 

2,824.76 

472.9 “ 

5.97 


34,745.41 

415.68 tons 

S3 . 69 

4,758.23 

5,281.86 

604.8 c. wires 

8 . 73 

2,585-45 

4,853.74 

14,980 cu. ft. 

0 . 33 


307.72 

525.05 tons 

0 . 69 

115.82 

420.57 

2,851 sq. yd. 

0.16 

24.37 

117.87 

950 

0 . 12 


$49,664.76 





UNIT CONSTRUCTION COSTS 
8300. — Reverberatory Plant 


N UMBER 

Name of Account 

L.\.B()R M.-iLTEUIAE 

Total 

Quantity 

8301 

Exciivation 

$1,417.88 

$59.78 

$1,477.99 

1,800 cu. yd. 

.01 

Back lillitiff 

2,742.44 

18.11 

2,755.55 

8,979 

8802 

Foundation 

7,715.99 

15,044,09 

22,790.05 

2,810 

.1 

Concrete counteru'ciKlit.s . 

88.22 

79.27 

ll»7.41) 

8.5 

8308 

Steel HtTueturti 



40,799 . 79 

491.00 tonn 

8804 

Rcverlxu’atorit's, brickwork 

8,402.75 

14,998 . 88 

48, .899. 98 

20,980 cu. ft. 

.01 

“ unloading brick 

9,84.78 

829.71 

1,294.49 

2,270.40 buns 

.02 

“ centering 

859 . 77 

547.78 

1,407. 56 

8 reverbera- 

.05 

“ rehandlinfj; brick, . . . 

1,508.85 


1,608 . 85 

toricH 

1,580.02 touH 

.1 

“ Htc(‘l \V(»rk 

1,8{H>.88 

14,552,71 

15,919.09 

240 touH 

. 2 

HilicH fill 

8,715. (>0 

5,989.41 

9,405.07 

1,281 .40 toim 

.8 

“ hoppta'H and chut(‘.s. 

150.08 

1,298.59 

1,418.97 

408.85 e.wt. 

8805 

C’roH.s and luuulcr flucH, 
brickwork 

8,299.05 

15,098.97 

18,895.92 

18,500 c,u. ft. 

.01 

“ unloadinji^ brick 

408.77 

98.88 

497 . 90 

1,820.28 touH 

.02 

“ centering 

819.84 

125.97 

442.81 

8 HClM 

O 

“ painting brick 

49.88 

21.4.5 

98 . 88 

478 B(i. yd. 

880(} 

FIuch frtHu boiltu’H to rt‘- 
verberutory, Hue 
envation 

19.89 


19.89 

15 eu, yd. 

.1 

“ foundation 

74.22 

74.02 

148.24 

0.2 “ 

. 2 

“ Kt(‘(d Mtruetun* 



2,815.82 

84.78 ioiiH 

8807 

Uevi'rb. Ixtiler bldg. e.x<>u’u 

288.14 


288.14 

809 cu. ytl. 

.01 

WuMte ht*at boiU'rn “ 

218.44 


218.44 

120 “ 

.02 

Oil-linnl boilern '* 

78.90 


78.90 

07 

.08 

Boiler fe(‘(l purnp.H “ 

591.28 

10.19 

901.44 

950 “ 

.04 

Baekfill, buck of bttik'r wall 

518.10 

80.00 

548.10 

072 “ 

.1 

Built'r buibling foundatioiiM 

2,181.08 

8,849.18 

0,027 . 29 

678.7 “ 

.11 

WuHtti heat lanh^rn " 

789.52 

798,97 

1,588.49 

188.7 “ 

. 12 

Oil-lired boih^rn 

850.45 

980.29 

1,089.74 

100 “ 

.18 

F('(*d pmupH foundation.... 

978.78 

1,428.97 

2,107.70 

214.7 “ 

. 2 

Floor over Bing traek cut, . 

1,018.17 

1,087.29 

2,706.49 

7,979 Hip ft. 

.8 

Floor around boilern 

279.29 

004.82 

941.11 

2,706 “ 

8808 

Boiler builtling, Httnd ntruc- 
tun* 



25,889.86 

202.08 tona 

. 5 

Plutforiu and braekt'tn. . . . 

1.817.18 

2,550.45 

8,878 . 98 

20.50 toriH 

8809 

Wunte, heat boilera, ine. all 
nbiel 

4,078. 19 

89,885.80 

42,418.49 

7 bnilers 

.01 

“ hriekwork,... 

8,878.57 

18,749.97 

17,928 . 54 

18,025 cu. ft. 

.02 

“ ** imbnuUng 

brick 

510.74 

8.17 

618.91 

1,078, 74tc)ns 

,08 

“ painting 

140.58 

84.29 

224 . 82 

1,100 H<p yd. 

.05 

rehandling . . 
briek 

185.70 


185,79 

1,185.57 tuns 

. 1 

Oil fired buih'fH, ine. all 
ate(*I 

1,892.22 

18,125.78 

16,018.00 

3 bnilers 

.11 

“ " liriekwyrk 

1,997.81 

1,154.02 

2,851 .98 

6,591 cu. ft. 

. 12 

unhnuling briek.. 

198.44 

15.50 

188.94 

228. U tons 

.18 

*’ “ painting 

124.59 

24.10 

148.76 

438 iq. yd. 

.15 

*' “ rehandling brick. 

187.00 


187.00 

413.86 tons 

8810 

Superh«*aterM wiiatc b(*at 
boilern 

054.41 

8,288.71 

8,948.12 

7 beatcru 

.1 

oil firetl 
boileri 

280.28 

2,750.41 

3,080.00 

3 bnilers 

B812 

Miic. piping boilers and 
r(^vcrb. bldg. 

624.15 

1,400.85 

1,934.00 


.1 

Feed piping from heating 
plant to feed 
pumpi ..... 

1,089.91 

61.61 

1,091.42 

1,209 cu. yd. 

.11 

** from conduit 
and pipe .... 

380.25 

2,767.79 

3,144.04 

667 ft. 
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Total 

Unit 
Cost 
$0 . 78 
0,75 
8.10 
19.71 
88.48 
1 . 4 () 
{) . 55 

409.18 
0.98 
o(i , a:j 
7.04 

a. 51 

0 . 99 
0.07 
147.00 
0.15 


1.82 
10. U 
80.95 
0.98 
1.05 
0.70 
0.91 
0.50 
10.51 
1 1 . 42 
10.87 
9. 82 
0.85 
0.85 

88. 48 
181.80 

0,t)59.07 

0.98 

0.48 

0.19 

0.10 

5,000.00 

0.48 

0.81 

0.84 

0.88 

1,277.58 

1,012.28 


0.84 

5.04 
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UNIT CONSTRUCTION COSTS 


8300. — Reverberatory Plant {Continued) 

TOTAli 

Number Name op Account Labor Material Total Quantity Unit 

Cost 


8312.20 “ “ from pumps 

to boilers 1,060.53 

. 50 Blow-off piping and drum . 145 . 32 

8313 Wiring electrical feed 

pumps 135.45 

.1 Lighting for reverb, and 

boiler bldg 612.30 

8314 Slag launders 433.20 

8315 Matte launders 142.66 

8316 Six No. 14 Wilgus oil 

systems 111.48 

8317 Two electrical feed pumps. 240 . 25 

. 1 One steam feed pump. ... 37.27 

. 2 Crawls and chain block in 

feed pump house 2.00 

8318 Fettling system 1,463.13 


Total cost — Reverberatory 
plant 


3,041.00 

4,101.53 

1,093 ft. 

3.75 

527.77 

673.09 



177.89 

313.34 

2 pumps 

156.67 

473.19 

1,085.49 

104 drops 

10.45 

1,157.80 

1,591.00 

72 ft. 

22.10 

1,209.08 

1,351.74 

304 ft. 

4.44 

1,862.29 

1,973.77 

6 pumps 

328.96 

5,633.97 

5,874.22 

2 “ 

2,937.11 

499.24 

536.51 

1 “ 

536.51 

112.05 

114.05 



1,943.08 

3,406.21 

3 furnaces 

1,135.40 


$328,945.02 




8400. — Converter Plant 


Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

Total* 

Unit 

Cost 

8401 

Excavation 

5,163.74 

567.37 

5,731.11 

6,330 cu. yd. 

0.91 

8402 

Foundation 

1,796.56 

2,860.16 

4,656.72 

776.9 cu. yd. 

6.00 

8403 

Steel structure 



69,359.60 

783.86 tons 

88.48 

8404 

Converter stands — Exca- 




vation.. 

255.48 

3.40 

258.88 

304 cu. yd. 

0.85- 

.1 

“ “ — foun- 

dation . 

555.53 

1,331.03 

1,886.56 

173.8 cu. yd. 

10.85 

8405 

“ “ and shells 

821.67 

22,238.28 

23,059.95 

162.53 tons 

141.88 

.01 

Repairs to No. 2 stand. . . 
Converter shells — brick 

164.44 

9.53 

173.97 



.1 




lining. . 

785.61 

8,043.00 

8,828.61 

4 shells 

2,207.15 

.11 

— unload- 
ing brick . 

104.22 

82.03 

186.25 

579.30 tons 

0.32- 

8406 

Cranes 

1.438.50 

23,027.65 

24,466.15 

110.75 tons 

220.91 

.1 

wiring 

1,941.44 

342.62 

2,284.06 

2 cranes 

1,142.05 

8407 

Clinkering machines 

1,715.23 

13,981.94 

15,698.17 

2 machines 

7,640.71 

.01 

“ “ altera- 







tion No. 1 

33.00 

1.43 

34.43 



.02 

“ “ altera- 




tion No. 2. 

57.92 

40.39 

98.31® 



.03 

Clinkering machine electri- 
cal alteration 

65.98 

31.10 

*• 97.08 



.1 

Clinkering machines, 




wiring 

392.21 

283.79 

676.00 

2 machines 

338. OU 

8409 

Wiring for converter con- 







trol 

136.42 

318.49 

454.91 

3 converters 

151.64 

.1 

Lighting 

451.93 

462.01 

913.94 

60 drops 

15.23: 

8410 

Air pipe from power house 







excav 

224.06 


224.06 

331 cu. yd. 

0.68 

.1 

Air pipe from power house 



laying 

674.62 

2,041.89 

2,716.51 

422 ft. 

6.45 

8411 “ 

Ladles, boats, bales, tools. 







etc.. 

906.82 

4,932.39 

5,839.21 






UNIT 

CONSTRUCTION COSTS 


1505 


8400 .—Converter Plant {Continued) 









Total 


Name of Account 

Labor M.aterial 

Total 

Quantity 

Unit 







Cost 

S413 

Casting machine cxeava- 







tion. . . 

490.30 

30.43 

520.82 

312 cu. yd. 

1.02 

8414 

“ “ foumla- 







lien. . . 

1,027.37 

1,880.30 

3,310.73 

201.9 cu. yd. 

12.05 

S415 

“ “ cost and 







erection . 

3,2(U).34 

24,211.21 

27,477.33 

2 machines 

13,738.7 

.1 

“ " ri'puir.s.. 

221.71 

13.88 

233.30 



S41G 

Loading platform excava- 







vation . 

212.40 

.28 

212.77 

210 cu. yd. 

0.90 

.1 

“ “ found a- 







tion. . . 

311.33 

503.08 

817.03 

03.2 cu. yd. 

8.77 

.11 

“ “ iloor.s... 

381 .02 

1,033.33 

1,434.37 

0,803 H(i. ft. 

0.21 

jy 

“ “ hucknU, 

07 . 83 


07.83 

120 cu. yd. 

0 . 33 

,3 

“ “ Htriking 







platen. . 

33.00 

120.00 

170.78 

no sq. ft. 

1.51 

8417 

Hoods and smoke box(‘». . 

2,074.30 

4,012.50 

0,080.80 

3 .sets 

2,228.00 

.1 

Hood tf> iirotect convt‘rtc(r 







operator 

02.07 

101) . 00 

172.33 

1 hood 

172.33 

84 IS 

Si)OutH, gatt'H and hoppt^rs 







lit tSilifU’ '0'** 

243 . 18 

1,400.37 

1,013.83 



8410.1 

ll)-tou bullion Hcnl<‘s ex- 







cavation 

10.70 


10.70 

24 cu. yd. 

0.82 


foundation 

38.32 

03. 10 

123.31 

10.5 cu. yd. 

11.70 

.3 

cost and ('rectioii 

33.33 

730.33 

702.08 

10 tons 

79 , 21 

.4 

scale house 

48.78 

4 1.00 

80.87 

1 shed 

BO . 87 

8423 

Conveyor No. 13 

422.77 

2,231.47 

2,074.24 

103 ft. 

10.21 

8420.1 

\V(‘t pan exca,vati<>n 

2.44 


2.44 

3 cu. yd. 

0.81 

2 

“ “ foimdalion 

33 . 30 

35.00 

100.20 

7.3 cu. yd. 

14,57 

.3 

“ “ cost and ('rection. 

301.70 

1,050.10 

1,334.80 

1 pan 

1,354.80 

.4 

“ ** bin ami Hpout. . . 

73.04 

180.47 

250.11 

348 cwt. 

4.07 


"rtitnl inmt C(>iiiV<'rt(‘r itluut 



8420.-- 

““Converter Dust Chamber 


Total 

Number 

Name of Account 

Ijabou 

Matbiual 

Total 

Quantity 

Unit 

Cost 

8421 

Excavatiem 

$127.28 


$127.28 

205 cu. yd. 

$0.48 

8422 

Foundation 

008.85 

1230.17 

1,008.02 

280.4; ou. yd. 

0.00 

8423! 

Steel itructure 



20,371.20 

238.30 tons 

85 . 49 

.01 

Wire ImiUm 

138.80 

1,101.05 

1,240.81 

100.10 c. wire 

7,47 

.1 

Til® work 

1,020.05 

2,182.40 

3,802.45 

0,300 cu. ft. 

0.00 

.11 

Til® handling 

37,01 


37.01 

165.20 tons • 

0.24 

8424 

8428 

Iron doow and frames. . . . 

Ttr-iv 

l.Ol 

155.32 

158.03 

10.02 

100.87 

1 05 . 34 




Total cost converter duit 
chamber 



$27,813.58 

- 
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UNIT CONSTRUCTION COSTS 


8600. — Conveying System 








Total 

Numbeb 

Name of Account 

Labob 

Matebial 

Total 

Quantity 

Unit 

8501 

Excavation 

$1,824.22 


1,824.22 

2,286 cu. yd. 

$0.80 

8502 

Poundation 

2,550.78 

4,006.37 

6,557.15 

622.3 cu. yd. 

10.54 

8503 

Steel structure 



19,365.98 

211.73 tons 

91.47 

8504 

Woodwork 

589.51 

630.42 

1,219.93 

13.86 m.b.m. 

88.02 



146.29 

51.47 

197.76 



8505 

Conveyors No.’s 3— 4— 5-6 







11-14 

1,210.87 

12,505.62 

13,716.49 

1,284.9 ft. 

10.68 

.1 

Chutes 

665.15 

167.13 

832.28 

23.3 cwt. 

3.67 



28.00 


28.00 



.3 

Weightometer 

65.00 

1,329.92 

1,394.92 

1 weighto- 







meter 

1,994.92 

8506 

Lighting - 

189.86 

84.56 

274.42 

33 drops 

8.32 


Total cost— Conveying sys- 










$4,5411.15 





8600. — Chimney 










Total 

Numbeb 

Name op Account 

Labob 

Matebial 

Total 

Quantity 

Unit 

8601 

Excavation 

$337.44 

$29.61 

$367.05 

597 cu. yd. 

$0.61 

8602 

Foundation 

654.42 

4,199.65 

4,854.07 

872.7 cu. yd. 

5.56 

8603 

Brickwork 

891.88 

39,358.34 

40,250.22 

58,644 cu. ft. 

0.69 


Total cost chimney. . 


$45,471.34 








Total 

Numbeb 

Name of Account 

Labob 

Matebial 

Total 

Quantity 

Unit 

8611 

Excavation 

$916.72 

$20.21 

$936.93 

1,588 cu. yd. 

$0.59 

8612 

Foundation 

1,657.09 

3,886.80 

5,543.89 

487.8 cu. yd. 

11.37 

8613 

Brickwork 

1,272.86 

1,696.39 

2,969.25 

6,400 cu. ft. 

0.46 

.01 

Unloading brick 

57.79 


57.79 

278.33 tons 

0.21 

8614 

Steel structure 



3,593.06 

41.61 tons 

86.35 

.1 

Clean out doors 

10.61 

153.61 

164.22 



.2 

Caulking roof 

184.35 

4.21 

188.56 




Total cost — Reverberatory 







flue. 


$13,453.70 


8620. — Converter Flue 


Numbeb 

Name op Account 

Labob 

Matebial 

Total 

Quantity 

Total 

Unit 

8621 

Excavation 

$168.02 


$168.02 

198 cu. yd. 

Cost 

$0.85 

8622 

Foundation 

165.73 

652.69 

818.42 

142 cu. yd. 

5.76 

8624 

Steel structure 



6,616.44 

81.99 tons 

80.70 


Total cost— Converter flue $7,602.88 



8626.- 

-Roaster Dust Chamber Flue 



Numbeb 

Name of Account 

Labob 

Matebial 

Total 

Quantity 

Total 

Unit 

8626 

Excavation 

$225.37 


$225.37 

213 cu. yd. 

Cost 

$1.06 

8627 

Foundation 

224.35 

551.23 

775.58 

114.6 cu. yd. 

6.77 

8628 

Brickwork 

1,018.13 

1,573.06 

2,591.19 

4,231 cu. ft. 

0.61 

.01 

Unloading brick 

57.60 


57.60 

171.40 tons 

0.34 

8629 

Steel structure 



9,209.36 

94.46 tons 

97.49 


Total cost — Roaster dust 
chamber flue 



$12,859.10 





UNIT CONSTHUCTION COSTS 


1 507 


8700 . — ^Boiler and Blacksmith Shop 

"POTAI^ 


Number 

Name op Account 

Labor 

Material 

TOTAli 

Qu.\NTITr 

Unit 








( 'OHT 

8701 

Excavation 


$1,142.07 

$14.81 

$1,180.88 

1 ,458 cu. yd. 

$0.81 

8702 

Foundation 


416.57 

584 . 49 

1,001 .00 

78.7 cu. yd. 

12.71 

8703 

Steel structure .... 




2,913.90 

32.72 tons 

89 . 00 

.1 

Doors, windows 

and 







frames 


093.02 

2,456.28 

3,149.30 

2,581 H(i. ft., optniing 

1 . 22 

.11 

Concrete .sills 


119.80 

50.87 

170.07 

251.5 lin. ft. 

0.08 

.2 

Tile walls 


477.95 

012. r»2 

1,090.57 

2,297 cu. ft. 

t).4H 

.21 

Unloading tile 


18.89 


18.89 

t>9.70 tons 

0 . 27 

.22 

Coping 


112.17 

2.72 

1 14.89 

290 lin. ft. 

0.40 

.30 

Koof 


286 . 52 

828.24 

1,114.70 

00.49 H»iuarcs 

10.77 

8703.31 

Ventilators 


16.01 

201.50 

277.51 

3 v<uOh 

92.50 

.40 



59 , 73 

1 . 25 

00 . 98 



. 50 



87 . S3 

49.43 

137.20 



.60 

Painting 


92 , 53 

00.73 

153.20 

1,574 H<i. yd. 

0. 10 

8704 

Crane 


119.00 

438.41 

558,01 

1 crane 

558.01 

8705 



798.51 

7,859.30 

8,055.87 



8706 

Shafting, pulleys, 

belt- 




ing 


105.59 

301.10 

400.75 

51 Un. ft. 

7,98 

8707 

Motor 


23 . 22 

347.54 

370.70 

20 h.p. 

18.54 

8708 

Lighting 


23.41 

44 . 50 

07.91 

17 tlrop.s 

4 . 00 


Total cost — Boiler and blacksmith shop 


8714.— Machine and Carpenter Shop 


'roTAi, 


Number 

Name op Account 

Labor 

M ATEUI AL 

'PoTAL 

QtfANTtTY 

Unit 








< 'mr 

8715 

Excavation 


$1,615.83 

$325 . 28 

$1.941. 11 

1,765 cm. yd. 

$1.10 

8710 

Foundation 


792.05 

584.06 

1,376.11 

105.5 eu. yd. 

13.04 

8717 

Steel structure 




3,431.42 

38.23 tuns 

89 . 76 

.1 

Doors, windows 

and 







frames 


923.61 

2,992.16 

3.915,77 

3,037 «q. ft. opening 

1 . 29 

.11 

Concrete sills 


111.65 

07.70 

179.35 

295.3 lin’ ft. 

0.61 

.2 

Tile walls 


531.45 

571.28 

1,102.73 

2,397 cu. it. 

0.46 

.21 

Unloading tile 


42.06 

2.00 

44.06 

58.80 ions 

0.75 

.22 

Wall coping 


121.67 

23.70 

145.37 

320 lin. ft. 

0,45 

.30 

Koof 


297.85 

953.04 

1,250,89 

77.21 sttuarea 

16.20 

.31 

Ventilators 


U.16 

248.24 

259 . 40 

3 veniiiators 

86.45 

.40 

Floor 


269 . 80 

593.30 

863. 10 

4,136 s»t, ft. 

0.21 

.50 

Benches 


139.00 

35.00 

165.00 



,60 

l^ainting 


118.00 

87.40 

205.40 

1,989 nq. yd. 

0, U1 

8718 

Crane 


25 . 19 

5tl4 . 36 

589 . 55 



8719 

Tools 


444.07 

8,953.13 

9,397.20 



8720 

Shafting, pulleys 

and 






belting 


289 . 2f) 

1,513.36 

1,802.65 

152 lin. ft. 

n.86 

8721 

Motor 


IH.34 

477.97 

496.31 

40 h.p. 

12.40 

8722 

Lighting 


55.84 

135.01 

190.85 

20 drops 

9.54 


Total cost—Maebine and carpenter shop 

$27,356.27 




8800.— General Office 

'FoTa*. 

Numbeh Namb of Account Xjaiok Matbriax. Total QtiANTSTf Unit 

8804 Furniture and fixtures 11,394.96 $1,394.96 , ...... 
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UNIT CONSTRUCTION COSTS 


8809. — Warehouse 


Number 

Name op Account 

Labor 

Material 

Total 

Quantity 

Total 

Unit 

8810 

Excavation 

$944.59 

$51.49 

$996.08 

1,287 cu. yd. 

Cost 

$0.77 

SSll 

Foundation 

878.16 

856.09 

1,734.25 

123 cu. yd. 

14.09 

8812 

Steel structure 



3,734.08 

39.76 tons 

93.92 

.1 

Doors, windows and frames 

533.02 

1,056.31 

1,589.33 

1,982 sq. ft. opening 

0.80 

.11 

Concrete sills 

164.72 

61.63 

226.35 

241.5 lin. ft. 

0.94 

.2 

Tile walla 

438.00 

477.86 

915.86 

2,342 cu. ft. 

0.39 

.21 

Unloading tile 

15.50 

1.00 

16.50 

74.20 tons 

0.22 

.22 

Coping 

176.60 

36.53 

213.13 

320 lin. ft. 

0.67 

.3 

Painting roof 

81.16 

65.66 

146.82 

813 sq. ft. 

0.18 

.31 

Ventilators 

30.38 

207.12 

237.50 

3 vents 

79.17 

.4 

Floor excavation 

129.03 


129.03 

66 cu. yd. 

1.96 

.41 

“ . concrete 

558.04 

721.60 

1,279.64 

8,298 sq. ft. 

0.15 

,5 

Lighting 

45.09 

70.48 

115.57 

26 drops 

4.45 

8813 

Warehouse fixtures 

548.66 

1,541.12 

2,089.78 




.1 

Painting 

26.50 

14.17 

40.67 

412 sq. yd. 

0,10 

.11 

“ sash 

122.78 

15.34 

138.12 

189 sash 

0.73 


Total cost — Warehouse $13,602.71 


Number 

SS20 

8821 


.3 

8822 


8824 

8825 

8826 
8828 

8829 

8830 

8831 


8819. — ^Laboratory 


Name op Account 

Excavation 

Foundation 

Plain concrete floors 

Reinforced floors 

-Sills and lintels 

Tile walls 

Carpenter work 

Doors, windows and skylights. 

Wood fixtures 

Lighting 

Plumbing 

Painting 

Plastering 

Apparatus 

Oil centrifuge 


Total 


Labor 

Material 

Total 

Quantity 

Unit 

Cost 

$191.11 

$0.16 

$191.27 

212 cu. yd. 

$0.90 

448.42 

575.13 

1,023.55 

96.5 cu. yd. 

10.61 

113.78 

154.90 

268.68 

1,026 sq. ft. 

0.26 

59,81 

114.87 

174.68 

364 sq. ft. 

0.48 

109.53 

22.85 

132.38 

163 lin. ft. 

0.81 

250.71 

517.66 

768.37 

841 cu. ft. 

0.91 

194.43 

338.16 

532.59 



208.70 

480.33 

689.03 

823 sq. ft. opening 

0.84. 

486.90 

204.02 

690.92 



226.77 

61.28 

288.05 



129.79 

97.23 

227.02 



151.46 

55.05 

206.51 



58.11 

30.55 

88.66 

171.5 sq. yd. 

0.52 

44.82 

618.98 

663.80 



40.92 

157.59 

198.51 




Number 

8841 

8842 

.1 

8843 

.4 


8844 

8845 

8846 

8848 

8849 

.1 

.2 


Total cost — Laboratory $6,144.02 


Name op Account 

Excavation 

Foundation 

Concrete floors 

Walls and roof structure 

Roof 

Doors and windows 

Oven 

Benches, motor platform and 

fixtures 

Lighting 

Painting 

Machinery 

Motor 

Shafting, pulleys and belting. . . 


8840. — Sample Room 


Labor 

Material 

Total 

$61.35 


$61.35 

61.00 

64.43 

125.43 

63.17 

75.25 

138.42 

101.84 

201,81 

303.65 

23.00 

76.57 

99.57 

32,39 

118.85 

161.24 

233.74 

68.56 

292.30 

128.35 

129.00 

257.96 

22.97 

62.83 

75.80 

28.00 

8.00 

36.00 

53.07 

912.00 

965.07 

9.00 

116.77 

125.77 

23.39 

170.17 

193.50 



Totai:* 

Quantity 

Unit 


Cost 

72 cu. yd. 

$0.85 

9 cu. yd. 

13.94 

489 sq. ft. 

0.28 

8 squares 

12.45 


298 sq. ft. opening 0.51 


7 drops 

10.82 

26 sash 

1.38 

6 h.p. 

26.15 

26 lin. ft. 

7.44 


Total cost — Sample room $2,826. 11 


UNIT CONSTRUCTION COSTS 
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8900. — ^Miscellaneous Accounts 


Number 

Name of Account 

Lab 0 It 

Material 

Total 

Quantity 

lOTAL 

Unit 

8902 

Sower system, cost of pipe and 
laying 

$778.83 

.$1,224.72 

.$2,003.55 

2,967 ft. 

COBT 
$0 . <18 

.1 

“ e.xcavation 

2,122.84 

65.20 

2,188.04 

2,967 ft. 

0.74 

.2 

“ concrete 

168.18 

184.08 

352.26 

53.8 ft. 

6. 5.5 

8903 

Outside closets 

879.05 

227 . 78 

1,106,8.3 

3 cloHCtH 

368.94 

8905 

Permanent outside lighting 

183.02 

177.99 

361.01 

5 arcs 

72.20 

8906 

Water pipe linos o.Kcavation 

868.11 


868.11 

4,2.53 ft. 

0.20 

.01 

“ concrete 

17.37 

17.86 

35.23 

2.3 cu. yd, 

15.32 

.02 

“ cost and laying 

2,863.32 

2,062.07 

4,925.39 

4,253 ft. 

1. 16 

.1 

G-in. pipe lino to Clifton 

1,474.71 

6,914,95 

8,3.89.66 

8,988 ft. 

0.93 

. 2 

Water supply tank, excavation. 

143.68 


M3. 68 

116 cu. yd. 

1.24 

A 

“ cost and erection 



•1,137.03 

33.67 t(m.s 

122.87 

8908 

Power distribution 

3,233.02 

7,407.21 

10,640.23 

17, .370 ft. 

0.61" 

8909 

Permanent air line, excavation.. 

267.50 


267.50 

401 {' M . yd. 

0.67 

.1 

“ laying 

•132.. 37 

623 . 08 

1,055.45 

2,316 ft. 

0. Ml 

8961 

Steam heating system, excava- 
tion 

166. 3r> 


166.36 

225 cu. yd. 

0.73 

.1 

“ cost and installation, 

210.78 

305,. 37 

516.15 

496 ft. 

1. 10 


Total coat — MiaccllancoiiH accounta S37,I.S(}.4H 


8999. — Charges to Indirect Expense 


Number Name of Account 

Total 

Total 

d’OTAL Ttn'AL 

7001 

General expense at Clifton 

$13.58 

891 1 

Tcini>orary railway rt‘ceiv- 

7004 

Personal injuries 

6,734.01 


ing bin.s 213.78 

8001 

Derricks and construction 


8912 

Water Hvipply 2,372.63 



18,718.35 

3,229.40 

8943 

Corral exp<uifni , 

8004 

Telephone sysbun 

8914 

iSwit<4nng ami freight frtnu 

8905.1 

Temporary outHi<le light- 
ing 

18.30 

8945 

fdifton 2,661.35 

Olliee Mtati* uuTy ami sup* 

8907 

Wjitchman 

1,516.69 


plies I,36i»,6H 

8908.1 

'romponiry oil tanks 

382.75 

8916 

Warehouse opt'rating ex- 

8910 

'rransmission of pow<^^ to 
various departriututrS... . 


8917 

petme 10,771.8.8 

'rime-keeping expenrev . . . 4,316, 59 

8911 


1.S5..39 
725 7.5 

8948 

Fortu hwnbiU' 

8912 


8919 

C.kunenl 

8913 

Barn and corral 

2,100.53 

8951 

Hand and gravel 

8914 

Temporary bljicksmith 


8952 

Finployes qtiartin’S. 2, 192.98 


shop 

251.71 

8953 

Crushing plant opiTaling 

8916 


5,518.11 

4,555.07 


expense. 

8917 

“ crushing plant 

8954 

Concrett^, ptm'er anti repairs , . , . 

8918 

“ water t/uik 

1,991.31 

8955 

Mortar sand ............ 

8919 

“ cksctric.al shop (Mjuip- 


8955.1 

Mortar Ume 



322 . 1 6 
1,215.33 
375.25 

8955.2 

Mortar c.etnent 

8920 

Wagon road.M 

8955.4 

Fin? brick mortar, , . . , 

8921 

'jktmporary pumping plant 

8955. 5 

Hilifsa brick mortar. ...... 

8922 

“ pip(i linem 

5,199.73 

8956 

( iperating temporary 

8923 

“ wanrhoumi 

1,810.24 


power house. , 

8924 

“ <'eirumt shedH 

801.10 

8957 

Maintiuiance (»f tracks in 

892.5 

Holhch, harncHH au<l carta. 

2,646.40 


yards 2, 8(H). 31 

8926 

'remporary ollicc ..... 

l,195.8fl 

8958 

Ditch at tunn<4 No, 2. . . . 5,851 . 89 

8927 

“ cloHCtH . , 

146.65 

8975 

Cleaning up . . , . 4,996. 20 

8928 

** machine shop 

urn. 10 

8976 

Uehandling brick and tilt!, 53.02 

8929 

I'Jmployea rnilnnul trans- 


8998 

Direct charges. .......... 4,316.30 

89.30 

portntirjn 

Clearing land 

16,991,57 

456.67 

8999 

'rofcal ehargtm to imlirect 

8931 

Teat hoh*M 

109.48 


exi'>euHe. $140,277.72 

89.33 

Furniture and . . . 

365.25 


Total unit cost. ......... 7.53 per cent. 

8934 

Misce'llaneous supplies.. . . 

4,436.24 

This pereentage is olitained by dtvi«ling the 

89.35 

Hhop e<|uipment 

657. 6.H 

t<»tal ehargCH to indirect expense by %\m total coat 

89.36 

Overhead shop expense, . . 

8,394.19 

of the 

Bmelt<?r, minui engineering and indirect 

89.37 

Stock hunln^r. 


espenma 

8938 

Powder magassine 

241.. 37 


1140,277.72 

8939 

Miscellaneous labor. ..... 

6,825.89 
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XrNlT COXSTIU'CTION i'AiSl'^ 


9000. Power Piant 


Power House 


N UMBEB 

Name oi>’ Account 

I/.N.HOU 

M\ ri:ut xt. 

Tt* t XI 


IJi ^ \ n rv 

8,. 

To- 

Un 

C'o 

9000.1 

Power plant ongin<‘<‘ring 







* p:ig»' 

9001 

Excavation 

§7,727 .Vi 

$6,9 09 

.>7, . 9*1 

1 Hi 

# ,3|.i vii % 3, 


1 

9002 

Bldg, fouudatitai pi«*ra. 

i,r>iH».P2 

I.KUl 92 

I..:* 

‘1 1 

2.4 . » rn yd. 


1 


** “ wuUh 

a.736.7H 

33*28,81 

7,: ft. l 

a9 

,',ns <ot. y.|. 



.2 

North tuimol 

l,a.V> 79 

1.239 37 

2.:v.i 

’M\ 

iHiJ , 3 ru. yd. 


1 

.3 

Concrete drain. ...... 

29.6. tiS 

227 . .5* 

43;i. 

Uft 

31 , <» eu. yd. 


1 

.4 

Basement floor, con- 









Crete 

916.41 

1.347.78 

2. 2* *4 

19 

12.13*1 n.j. I’t.. 



.45 

“ painting 

81 la 

4H HI 

rui 

2t.i 

H3U 'rt.{. vd 



.6 

Preparation of eoruTt*to 









for painting 

891 73 

42 ti9 

93 i 

12 

2. l.*9 n^. \d. 



.7 

Painting concreU*. 

196 HI 

391 JU 

49 ; 

4 a 

'2.4a9 -* 9 - yd. 



0003 

8toel atruoturo 



'*•9* * 3 

:u» 

2:4 29 him 


9 

.1 

Tile walls 

Ij.hVi S3 

4..ftl9 29 


93 

1 1/I4;5 «ai. if, 



.11 

Unloading tiU^ 

332 . 49 

9. IV 

.132 


a'22 '79 Imu-i 



.12 

Wall coping 

372 , <19 

197,93 

479 

74 

732 I?.u If 




Doors, wimlow and 









frill nos 

974. as 

3.319,93 

4/2'* i 

:u 

4341 ■•13 B «* 

Polling 

9003.21 

Concr<itc sills 

696 33 

129 an 

7 1 7 

29 

9*4 hn H 



.3 

Ventilators 

126 . <U> 

439.7*'* 


;9i 

<* ventll.9'"J *1 


9 

.4 

Main floor coluiunH. . . 

2.36,93 

<i26 4 1 

81 '.3 

37 

6s eMpujin'ii 


1 

.41 

Main fhior slab eon* 









Crete , . 

1.2*0 .91 

3.341 61 

4,0* *0 

a; 

t«>,2|9 n | !l 



.42 

Painting uiuler Hi«le 









main floor. ..... 

IM HS 

147 ft8 

3/9 

4»i 

2a*7‘* •»9 d 



.43' 

“ top main floor. . . 

96 6<i 

1*19 32 

291 

h 8 

I.I3I n-i vd, 



.5 

Hoof, Berger multiples; 









plate.,..,... . . . 

42<» N3 

3.<tfi:i }S 

3.ISI 

«*i 

7*1 1 83 n in.o 


1 

.61 

** concrete........ 

1.723 HI 

9;»H :»i 


<4 

214 H.l 


1 

.62 

“ tar 

172 79 

127 73 

; '0 H '* 

i 1 

211 s,l 



.63 

“ down siHtwts and 









tile drain 

2H6 17 

•219 41 


»4 

‘.HI ft if 



.64 

** painting under** 









si«le. 

<•92 S4 

324 

1.917 


r..8|,3 1.| %4 



.66 

“ P. B. rmding , 

a77 6H 

i.:u7 9H 

l.ftol 

76 

7' II H3 s.ju.jifr-* 


.60 

Fainting sash. . ....... 

299 mi 

16 72 

3no 

hi 

299 



.01 

Fainting woodwork, , . 

29. .6<l 

I 96 

M.'J 

aii 

S’* a-j \4 



9004 

Crane 

131 .M9 

U723 27 

I/-.;, 3 

1*1 

1 ^ 


I.Sa 

9006 

Well grading, ........ 

1,66H 9? 

747 6s 

2 9 ;*', 

7 a 

• t v*l 



.1. 

Shaft sinking, 

7<i6 . 62 

612 l9 

1. 177 

7 2 

ift ft 


3 

,2 

Timbering. 

6? 61 


; » 7 

6| 

Ift II, 



.31 

Aldrich pump installa* 









tion. 

74 66 

16 62 

9| 

IH 




9000.01 

Nordberg blowei-*. 









foundation. , . . , 

774,96 

3,929 H3 

.i,79i 

hO 

rfto* 3 » ^.'4. 



.1 

'• cost and im^talln • 









tion 

1,611.62 

32.741 92 

3.1, 1 .ft .ft 

lU 

2 \..3 


r;3.i7 

.2 

“ pidnting. 

327. A7 

ft? 6ft 

fthft 

22 

2 


111 

9007.01 

Turbines, foundation. , 

9/»9 , 98 

1.432 Tm 

2.;rO| 

7*8 

|9e. ft r-j 1 , -1 


I 

.1 

'* cost and inatalla- 









tion, . . , 

2.297 . 7<l 

, 19 


J9 

.3 l*jf ’J'2.rs>'ss 


27,29 

.2 

** painting .... 

2H6. Ift 

11.92 

,r/7 

r; 



16 

.3 

** idr pipe making,. 

647 , m 

7ft 

V 1 8 

1 i 

$9,1 H 



.4 

** air pipe ereetron. 

232 ft? 

61 21 

/■o. 

Si 

iii:| fi 



.51 

Traiififtirmef tfurks 









and transfer tfibje,. . 

121.63 

ft:iH 9H 


71 

Ift » 


4 

.62 

Auto transformers, , . , 

73ft , 69 

I2JHI 91 


ftl 

|t.» If - aIssI 

IJ7 

9008. 01 

CombuwerM foumtg- 









tloM I'm -'fti tLH '-t i-J I 


UNIT CONSTRUCTION COSTS 
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9000. — Power Plant (Conlinued) 








Total 

Number 

Namf of Account 

Labor 

Material 

Total 

Quantity 

Unit 







Cost 

9008.1 

“ cost and installa- 







tion 

415.31 

19,503.55 

19,978.86 

3 condensers 

6,659.62 

.2 

“ painting 

30.00 

5.80 

35.86 

3 

11.95 

9009 

Jet condenser hot well, 







excavation 

28 . 82 

0.90 

29.72 

46 cu. yd. 

0,05 

.01 

“ foundation 

00.27 

60.90 

136.26 

16.5 “ 

8.26 

.02 

“ supporting struct. 







and tank 



045.74 

5 . 76 tons 

164.19 

.03 

“ cost and erection 

128.97 

9.19.68 

1,078.65 

1 condenser 

1,078.05 

.12 

“ dry vacuum 







pumps .... 

2S5.51 

2,800.01 

3,145.52 

2 pumps 

1,572.76 

.13 

“ “ painting... 

30.00 

5.86 

35.80 

2 " 

17.93 

.21 

Circulating pumps 







foundation • 

500.04 

708.03 

1.208.07 

210 eu. yd. 

6.04 

.22 

“ coat and erection 

300.90 

3,535.68 

3,002.58 

2 pumps 

1,951.29 

.23 

“ painting 

30.00 

5.86 

35.80 

2 “ 

17.93 

9010.01 

Air compressor foimda- 







tion 

8.10.08 

1,246.54 

2,087.52 

238.3 cu. yd. 

8.70 

.02 

“ erection 

042.90 

148.07 

701.57 



.03 

“ painting 

10.58 

24.40 

35.07 



.04 

" all piping except 







steam 

208.40 

100.05 

459.11 



.05 

“ wrecking and 







transportation.. . 

457 . 77 

130.06 

593.83 



.00 

“ installation of air 







receivers 

40,47 

1..13 

50.00 



9011.01 

2 exciters, 2 air pumps, 







2 cir, pumps, fmind’n 

1,439.07 

1,875.. 13 

3,315.10 

373 cu. y<l 

8.89 

.02 

2 exciters, cost and in- 







atiillation 

401.01 

0,118.26 

0,000 . 27 

2 exciters 

.3,304 . 04 

.03 

3 dry vacuum pumps, 







cost and installation 

147.20 

3,100.10 

3,337.30 

3 pumps 

1,112.45 

.04 

3 cir. i)ump8 and en- 







gines, cost and in- 







stallation 

380 . 32 

8,720 37 

0,118.00 

3 

3,030.60 

.05 

2 exoitors, painting. . . . 

80.01 

14.05 

100.00 

2 (iixciters 

50.33 

.00 

3 air pumps, " 

50,00 

8.79 

58.70 

3 luunps 

19.59 

.07 

3 cir. '' 

HI. 00 

14.05 

06., 34 

3 “ 

32.11 

9012.01 

2 motor gen., 1 air 







pump, 1 cir, pump., 







foundation 

200 . 52 

058.01 

055.34 

107 cu. yd. 

8.93 

.02 

2 motor g(tneratora, 







cost and installa- 







tion 

319.00 

0,8.30.33 

7,149.30 

2 generators 

3,574.69 

.05 

“ painting........ 

30.00 

5.86 

35.80 

2 

17.03 

9013 

Transfer tahhs j>it, con- 







crete 

24.13 

58.23 

82.36 

12 ou. yd. 

6.80 

.01 

Switchboard concrete 







compartments 

1,472.21 

510.48 

1,082.00 

1,4.00 sq. ft. 

1.35 

.02 

“ cost and erection 

2,730.63 

15,520.57 

18,251.10 



9014 

Steam piping north and 







south mains, 







excavation. . . 

2.19,05 


240.65 

270 cu. yd. 

0.89 

.01 

“ ** foundation... 

578.24 

045.97 

1,524.21 

104.5 cu. yd. 

7.84 

.02 

“ steel supporting 







structure 



7.094.58 

80.81 tons 

88.04 

.03 

“ hangers and an- 







chors 

1,030.68 

337.26 

1,367.94 

153 rods 

8.94 

* .04 

“ cost and erection 

2,280.31 

18,022.26 

20,908.50 

3,401 ft. 

6.16 

.05 

‘‘ covering and 







erection 

200,71 

5,813.23 

6,079.94 

3,401 ft. 

1.79 
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UNIT CONSTRUCTION COSTS 


9000. — Power Plant {Continued) 


Number 

Name of Account 

Labor 

Material 

Total 

Quantity 

Total 

Unit 

9015 

Exhaust pipe, cost and 





Cost 

erection 

1,745.71 

8,715.66 

10,461.37 

1,541 ft. 

6.79 

.01 

“ painting 

85.05 

51.19 

136.24 

1,541 ft. 

0.09 

.05 

“ covering and 
erection 

318.25 

830.56 

1,148.81 

746 ft. 

1.54 


.10 Air piping, cost and 

erection 363.19 554.16 917.35 

.11 “ painting 31.56 18.66 50.22 

2 Exhaust pipe founda- 
tion 63.09 102.81 165.90 18.3 cu. yd. 9.07 

21 “ supporting struc- 
ture 197.27 57.93 255.20 

.22 “ excavation 20.82 20.82 29 cu. yd. 0.72 

9016 Water pipe, excavation 

and backfill 1,485.10 0.24 1 ,485 . 34 2,406 cu. yd. 0.62 

.01 “ cost and erection 3,747.79 16,437.88 20,185.87 

.02 “ painting 230.59 25.54 256.13 

Feed-water Heating Power 


9017 Excavation 

239.39 

1.70 

241.09 

274 cu. yd. 

10.88 

.01 Foundation 

708.00 

551.04 

1,259.10 

105.4 cu. yd. 

1.95 

.015 Reinforced floors 

282.45 

273.51 

555.97 

1,330 sq. ft. 

0.42 

.016 Water-proofing con- 






Crete tanks 

80.65 

14.46 

95.11 

1,475 sq. ft. 

80.06 

.02 Steel structure 



2,262.90 

26 . 63 tons 

4.98 

. 021 Distributing and equal- 






izing tank 

364.70 

260.58 

625.28 

80 . 2 cwt. 

7.80 

.03 Tile work 

285.99 

234.36 

520.35 

706 cu. ft. 

0.74 

.031 Unloading tile 

24.91 


24.91 

30 tons 

0.83 

.032 Coping 

14.83 

14.01 

28.84 

108 lin. ft. 

0.27 

.033 Sills and lintels 

7.81 

5.57 

13.38 

60 lin. ft. 

0.22 

. 034 Painting tile walls . . . 

20.10 


26.10 

112 sq. yd. 

0.23 

9017.035 Doors, windows and 






frames 

59.83 

99.98 

159.81 

186 sq. ft. opening 

0.86 

.04 Roofing 

115.25 

109.88 

225.13 

8 . 8 squares 

25.58 

.045 Ventilators 

142.14 

49.20 

191.34 

2 ventilators 

95.67 

. 05 Treating tank, concrete 

637.67 

487.19 

1,124.86 

28.7 cu. yd. 

39.19 

,06 Receiving tank No. 1. 

251.55 

167.92 

419.47 

7.3 cu. yd. 

57.46 

.07 Receiving tank No. 2.. 

364.50 

265.08 

629 . 58 

24.4 cu. yd. 

25.80 

.08 Calibrating tank 

188.96 

50.21 

239.17 

12.6 cwt. 

18.98 

.081 Tipping meter 

372.46 

227.50 

599.96 

1 tipping meter 

599.96 

Qp TTfi^tprs, Tfinnrder 

685.22 

2,813.84 

3,499.06 



.1 Sewer excavation and 






backfill 

157.19 


157.19 

266 cu. yd. 

0.59 

,11 Sewer pipe, cost and 






laying 

71.88 

203.00 

274.88 

100 ft. 

2.75 

.12 Lighting 

53.35 

25.83 

79.18 

6 drops 

13.20 

1.3 Painting; 

62.78 

20.35 

83.13 



.14 Wood walkway and 






tank covers 

07.08 

51.31 

118.39 

1.56 m.b.m. 

75.89 

IS Alt.prn.tirk'nfl 

99.70 

3.40 

103.10 



Condensed Water Pump 

House 



. 20 Excavation 

220.50 

8.93 

229.49 

236 cu. yd. 

0.97 

.21 Foundation 

1,171.89 

854.68 

2,026.57 

171 cu. yd. 

11.85 

.22 Floor 

78.41 

57.70 

130.11 

355 sq. ft. 

0.38 

.24 Doors, windows and 






frames 

26.02 

22.68 

48.70 

57 sq. ft. opening 

0.85 

.242 Tile work 

98.87 

84.28 

183.15 

267 cu. ft. 

0.71 

. 243 Coping 

14.50 

2.73 

17.23 

57 lin. ft. 

0.30 

.25 Roof 

73.92 

60.83 

134.75 

5 squares 

26.96 

. 26 Pumps and piping .... 

90.58 

691.37 

781.95 

2 pumps 

390.98 

.27 Lighting 

221,10 

51.53 

272.69 





UNIT CONSTRUCTION 

COSTS 


1.513 


Power House Miscellaneous Accounts 








3'otal 

Number 

Name op Account 

Labor Material 

Totai* 

Quantity 

Unit 







(JUHT 

9018.1 

Power and lighting 







transformers 

397.70 

4,714.33 

5,112.03 

7 transfornH'rH 

730.29 

9019 

Lighting 

307.86 

1,440.97 

1,757.83 

94 <lri)p.s 

18.7(V 

9020 

Oiling system 

1,061.82 

401.69 

1,453.51 

104 (uitleta 

1 .3 . 9H 

9021 

Benches, bolt racks, etc. 

161 .22 

51.80 

213.02 



9022 

Instruments and 








-57 97 

343.00 

401.03 




gauges 








Cooling Tower 




9050 

Excavation 

1,590.85 

83.47 

1,074.32 

1,589 eu. yd. 

1 , Of) 

.01 

Backfill 

1,395.20 


1,395.20 

2,415 cu. yd. 

0.58 

9051 

Foundations, sumps 







and gutters 

5,212.31 

5,610.13 

10,852.44 

700.3 eu. yd. 

1 5 . 37 

.02 

Floor 

911.93 

1,985.03 

2,890.90 

17,110 mi. ft. 

0,17 

.03 

Water proofing con- 







Crete 

588.76 

130.50 

719.35 

1,000 sq. yd. 

0.45 

9052 

Woodwork 

3,181.33 

5,415.47 

8,590.80 

128.03 m.b.m. 

(HI . 84 

9053 

Alterations 

115.40 

22.54 

137.94 




Total cost — Cooling tower 


$20,273.01 




Total coat — Power plant.. 


$434,703.15 




9060.“— Oil Supply Sump and Pump House 








'FotaL 

Number 

Name of Account 

Labor 

Matkriai. 

Total 

QlfAN’Tn*? 

Unit 







( *()8T 

9060 

Excavation 

$1,148.78 

SI OH. 24 

$1,257.02 

1,308 cu. yd. 

$0.90 

.01 

Concrete work 

2,338.72 

3,230.40 

5,509. 18 

340. Ocu. yd. 

10,35 

.02] 

Pumps 

170.20 

2,035.58 

2,211.78 

2 punqm 

1,1(15.89 

.03 

Inlet piping 

44.77 

120.55 

171.32 

108 ft. 

1.59 

.04 

lighting 

79.71 

02.57 

142.28 

4 (Imps 

35.57 

.05 

Steel work 

90.94 

129.39 

220.33 

1 . 12 t(»nu 

202. OK 

.06 

Doors, windows and fruines 

83.00 

05.02 

148.02 

124 ftq. ft. uptudug 

U20 

.07 

Roof 

130.81 

102.00 

299.47 

0,5 Miiuares 

40,07 

.076 Vontiliitors 

95.75 

04.32 

100,07 

2 ventilat<»r« 

80.03 


Two 

. 600,000 Gallon Oil 

Tanks 



9060.10 

Wrecking and transporta- 







tion 

934.00 

405,31 

1,399.31 

04 . 40 Unm 

21.73 

.11 

Excavation 

308.20 


308.20 

554 mi. yd. 

0.50 

.12 

Foundation 

128.70 

210.61 

339.31 

32.8 eu. yd. 

10.35 

.13 

Erection 

3,002.89 

429.47 

4,032.30 

04.40 fctuis 

02 . 02 

.131 Roof aupporta 

362.90 

359.83 

722.73 

05,56 miuaruB 

U .02 

.132 

Sheathing, lath and plaster 

399.05 

523.01 

922.05 

75,50 mpiareM 

12.22 



Tracks at 

Oil Sump 




9060.14 

Railroad grading 

1,477.27 


1,477.27 

2,439 mi, yd. 

0.61 

.16 

Laying and ballasting 

1,107.38 

1,092.99 

2,200.37 

1.302 ft. 

1.62 

.16 

Track bumpers 

240.74 

47.92 

294 . (HI 

3. 10 m.h.m. 

93 . 25 

.17 

Bridges over wood pipe , . . 

229.22 

87.14 

310.30 




Oil Supply Tanks for Reverberatories and Boilers 


9060.20] 

Excavation 

392.13 

13.18 

405.31 

404 mi. yd. 

1 ,00 

.2r 

Foundation 

875.70 

1,085.70 

2,501.40 

IHO.fMUL yd. 

13 52 

.22] 

Cost and erection 



3,920.07 

H tanks 

4H7.94 

.23 

Piping 

199.41 

282.10 

481.57 

785 a. 

(kOl 



Oil Piping 




9060.40 

Excavation 

990 . 73 

1.39 

992.12 

1,150 eu. yd. 

0 . HO 

.41 

Pip© and laying 

3,160,14 

5,064.60 

8,810.04 

1,888 ft. 

4 117 

9060.60 

Heating installation 

167.37 

1.068.04 1,235.41 

300 ft. 

3,43 





lal'l 


# 

ilURSti*'* » 5 UJ.* . ■ ■ 

V'H'sl H 

Hi d 1**'’“ .-.-■• 

i:» i't-iiiiitC ^*?**'* 

C '? SSiihiHil, 

,S4sn|4iiS!i: |4iisi? 
llinMtisii l*n**^' 

|»s,»il.rr IniH , . . ■ ■ - 

nnHIsljllJI I*lat4l 

ICMfiisIrt %'h-.%mhrt . 

I 1 * 14^1 ■ . . ' • ' 

. ■ . > 

I ”la*HlsriV 

< ' rtirf ' ■ 




7:iiiii 1 

1 1'fr,»li«» «*» 

Tjiw 1 

iug i «til • 



: 

} ||*!a|l%llti 

f.il 1 

1 1 4i<'lP« ^ •’ 

?.ili 

|4S’<» 


||»*rs*S**|| 14»>* ■ 

'/wi 



Ip.-ft#!*# 

*it j'j 


k 

Cm* 


1 I. «:«♦»#»*» 

%||li 


'A i ; J 

!»•# 


ysi W «s6 |>'.*a4 



*‘r , ; ^ 

1 * «sHc# 

; 'i 



si p 

1* 

1*S 

t ■% ! 1 

%% 

« % i rf 

M*., .‘ |»7« »<.-■•'. 

»J| 

1 ^##4 if St* 




\ i '.tni 
7 ! ut » 

7 ;t!ti 

7 

7V»»i! 

7 m 
V^ iuti 

Hint! 

mum 

hii»h 

HMMf 
MtilHt 
Hflin 
Mil 711 


NKW SMELTKH 


Krcmjntuliition <if ('ii.it-; 


iSu'u, 


Xr win 11 

\ ^ w<' tir \« I'Mi , r 

'fO' 

j is l,M l*i 

•4 4 

h47..) 

H.1 \ ifk-r liii »f i'h t'tiln'r 





ft }*• . , . 

lU.Hf 

,p, X’** 

1 s 


H.tjti'l iud 14 U‘1, sS u! H 



i<», 


ihM|i 

71,1 

»j 7*1^ 

s*7 

^711 

M iJ'hiPr .U»‘l t* ti |»ruf *'1* 



71 


n\%i*n . 

77,:i 



441 Ml 

I n J»‘f il Hftji'f* 

l.4‘ 

t ,4S,‘I.I4 

ir« 

4M rl 

\\ Hi H' 



47 

H4|li 

1 p 'I \ 

iul 


7il 

44|P 

?•» ISU|4»* f Ml jJiil , 

2,h: 


«r7 

Mftrti 

Mi'ii'i’ll isri'tiiiufsi 

UTa; 

4 

17 

fci«rt#P 


1411.2' 

7*74! -1 

f,4 


r.mri |4 ll»l 



r» 


1 »4 niipplv i*u4 



II 


l«i,i!(j»i« l»'t>r?f* , , , , 

411,11 


7il 





44 


1 ,. (i^l ri'»#t . . , 

i2atm,« 


<'U WVIM H 

rtmfAHAiivE roMS 






»#t 

SI *tiii(»l*l. * 

*r»*|" 

1 ’iri‘Ai* C 



r »: » 


r ». t» 


% I* 


i. 'f 

a 'inn: % t 

i 'nr,. 

kmmmt 





V'ti 


77 »l a 

i: i -n i» 

i; ' 5 i« 

il.lS 7 13 

II S 3 

ll.ilMIW 

% m i> 

%%% ni 

3 y .t 

i i ifi mi 

n i'f 

i.mrjiii 

:iM ^ 

1 n;«i ;ri 

a i*,i 

i 'li 

■» 13 

a.mift III 

;f 0 .l A 

"OJ It 

3 Til 

7 11 3 S 

.1 'fit 

IJIttHI 

■I 1 « 

;fi 7 *».** 

I V'C* 

UI .1 Wl 

* III 

4111 la 

3 

3 ift 

3 19 

1 *ltt llifl 

1 I'M 

iamii 

ft 1 j I 

1 5 I-. *4 

3 

3 . 3. IT III 

3 il 

3 .«JI 

1 7 

r«s--. 

" m 3 

ft 49 41 

,| 11 

i.s»ji 


'O 

1 im 

1 mm &:i 

■1 It 

t.,cm 4 i 7 » 

* .% 

1 fi 

3 3 3 

l,r?i cii 

!| 11 

3.1131 ?ri 


fi ?l 

il 

7 1 1*3 

■i III 

ll'^ 31 

% t ^ ^ 

♦ S.** •, 1 

t PJ 

1 3 .ii 1 . 1:1 

/ 

i ''m hk 

|M ’» 

1 % IJ 

*; *,■» 

m:% 19 

ft 3 ^^ 

asiTii 

4 

c#, % f *. 

3 J » 

1 ; 19 1 T 

1 n 

1 


*, J %i 

7 i-i 

V. '/A 

7 |V 

pm Tti 


‘ i i i 


1 i s f f 

ii ‘H 

i m: 

S t i ' ' 

i '■ *. ' ) 

1 1 ' 

n \ 4 ., t 

1 M 

sH 13 

i ; * 

,-|l 

1 ^*n 

rn.s 3 1 

1 »| 

mm 

■; 

*7 

5 i'> 

' -4 4 ^ 

1 « 

imiM 



■» t f 

t * 4 1 

4 %$ 

4 PXII 

t " ’ 

f 

7 :. t 

' M' 

« m 

umm 

S 1 > ' =■ 

’> . 

■ 4 .i 

f, ■ n 

A'i n 

t it 

17 "^ il 


? 4 # I S I S S 


UNIT CONSTRUCTION COSTS 


1515 


Plain Concrete (Continued,) 


Labor Cost Material Cdht Total Cobt 

PER PER PER 


Number 

Name of Account 

Cu. Yd. 

Amount 

Cu. 

Amount 

Cu. 

Amount 

Cu. 

8906.01 

Water pipe lines, etc. 

2.3 

17.37 

Yd. 

7.55 

17.85 

Yd. 

7.76 

,35.23 

Yi). 

15.31 

8908.2 

Power conduits 

27.6 

198.14 

7.18 

217.15 

7.S7 

415.29 

15.01 

8908.5 

Power c onduit 
branches 

5.0 

25.36 

5.07 

,30.63 

6.12 

55.99 

11.19 

8916 

Temporary power 

14.4 

56.04 

3.89 

98.(»9 

e»..S6 

15.1.73 

10.75 

8917 

plant 

“ crushing plant.. 

101.1 

303.15 

3.00 

531.1,3 

5. 28 

8.37.28 

8.28 

8918 

“ oil and water 
tanks 

48.8 

140.27 

3.06 

2(J3.0l 

5 .39 

412.28 

8.45 

9002 

Power plant 

231.7 

$1,099.92 

$7.34 

$1,460.02 

$6.30 

$3,l,'»9.9l 

.$13,6.4 

9002.3 

“ drain 

34.0 

205.08 

5.94 

227.37 

6.57 

4,3,3.05 

12.52 

9006.01 

“ Nordberg en- 
gines 

086.3 

774.06 

1.13 

3,020.8.3 

4.40 

3,794.89 

5.5.3 

9007.01 

“ turbines 

196.5 

950.08 

4.88 

1,432.70 

7.29 

2,391.28 

12,16 

9008.01 

“ condensers 

50.3 

291.08 

5.79 

285.18 

5.67 

576.26 

U.45 

9009.01 

“ jot condenser.. . 

16.5 

60.27 

4.02 

(i9.99 

4.21 

136.26 

8.26 

9009 . 21 

“ 2 air pumps 

210.0 

560.04 

2.67 

708.9,3 

3.37 

1,268.97 

6,04 

9010.01 

“ air compressor.. 

238.3 

840.98 

3.53 

1,246.54 

5.23 

2,087.52 

8.76 

9011.01 

“ exciters, etc 

373.0 

1,439.67 

3.80 

1,875.43 

5.03 

3,315.10 

H.H9 

9012.01 

“ motor genera- 
tors 

107.0 

290.52 

2.77 

658.91 

6.16 

955.43 

8.93 

9014.01 

North and south 
steam mains 

194.5 

578.24 

2.07 

945.97 

4.86 

1,524.21 

7.84 

9015.2 

Power plant exhaust 
pipe 

18.3 

63.09 

3.45 

102.81 

5.62 

l(i5.90 

9.07 


Total 

7,779,4 

$22, .39 1.30 

12.85 

$37,593,53 

$4.82 

$59,984.8,3 

17.67 


Miscellaneous Concrete 

Ijamoh Cobt Material C’obt 'I'otal CJijit 


Number 

Name of Account 

Cu. Y». 

Amount 

TKR 

Amount 

I*KR 

Amuunt 

rer 

7702 

Crusher plant 

220.5 

Cu. Yd. 
$893.15 $4.05 

$1,568.47 

Cu. Vd. 
$7.11 

$2,461.62 

Yu, 

7902 

Bedding plant 

2,800.7 

6,256.34 

2.23 

14,513.21 

5.16 

20,769.55 

7.39 

8302 

Reverberatory x)lant 

2,810.0 

7,715.96 

2.74 

15,044.09 

5.35 

22,760.05 

H.IO 

8307.11 

Waste heat boilers.. 

138.7 

789.52 

5.69 

793,97 

5.72 

1 ,583.49 

n.42 

8307.12 

Oil-fired boilers 

100.0 

350.45 

3.50 

686.29 

6.H6 

1,036,74 

10.37 

8307.13 

Peed purniis 

214,7 

678,73 

3.16 

1,428.97 

6.(M1 

2,107.70 

9.H2 

8402 

Converter plant. . . . 

776.9 

1,790.66 

2.31 

2,860.16 

3.68 

4,656.72 

6.00 

8414 

Casting machines. . . 

291.9 

1,627.37 

5,58 

1,889.36 

6.47 

3,516.73 

12.05 

8502 

Conveying system . . 

622.3 

2,650.78 

4.10 

4,006.37 

6.44 

6.557.15 

10.54 

8821 

Laboratory 

96.5 

448.42 

4.65 

575.13 

5.96 

1,023.55 

10.61 

8902.2 

Sewer system 

53.8 

168.18 

3.13 

184.08 

3.42 

352.26 

6.55 

9013 

Transfer table pit. . . 

12.0 

24.13 

2,01 

58.23 

4.85 

82.36 

6.HI1 

9017.01 

Feed water heating 
plant 

105.4 

708.00 

6.72 

651.04 

5.23 

1,259.10 

11.96 

9017.21 

Condensed water 
pump house 

171,0 

1,171.89 

6.85 

864.68 

5.00 

2,026.57 

ILH6 

9000.21 

Supply tanks, re- 
verbs. and oil-fired 
boilers. 

189.5 

875.70 

4.02 

1.685.76 

H.90 

2,561.46 

13.52 


Total 

8,706.1 

$26,065.24 

$2.99 

$46,699.81 

$5.36 

$72,755.05 

$8.36 



1516 


UNIT CONHTHIH’THJN 




Reinforced 

Number 

Name of Account 

i'v. Vu. 

Laihiu i 

Amih N r 

8307.10 

Reverb, boiler bldg. 

573.7 

$2.1 HI. os 

8612 

Reverberatory flu«n 

dsr.s 

l.ti.M 00 

9002.1 

Power houHtJ 

5US.O 

.t.« .!.» rs 

.2 

North tunnel 

ISO. 3 

l,3.*0 <0 

9051 

Cooling tower 

"tuhd 

0,212 31 

9000.01 

Oil supply «ump 

aio.o 


and pump houmn 

2.33H, ,’2 

.12 

Oil storage tank.s. . 

:i2.H 

fJS 


Total 

2.830.0 

ItO.OOi 17 


Total (jonert'te 
foundations 

10,315.5 

$05,051 til 


Concrete 


ti.^r 

M ^ ri «i M. 

3*ri r 

‘I3»r\L (’ 

oaT 

Vi u 

A u i 0 ' \ r 

et u 

A M» U ■ N'T 

FKf 

< ‘v \ 

0 , 

i 3 .', \ 

IS 

’u, Y 

$3 so 

I3.SO'* IS 

|0 70 

S« 5027.20 

$10 

3 fit 

3,SHt» .HO 

7 07 

.*.5 13. HO 

il: 

7 3.* 

;i2.2’'» Hi 

7. It 

7.301,50 

H.- 

7 io 

1.23M 

ti S.5 

2.5hi,;io 

M,: 

7 3H 

5.1.10 13 

7 *<•» 

IO.S52.I4 

15.; 

f. Hi 

3.230 in 

0 IS 

5,500, IS 

n?.: 

A *12 

2 0-1 #»! 

». 12 

330 31 

10 ,: 

13 s ': 

|2t.»t7..l 50 

$: ri»i 

|:iH.27H o;i 

Si:u 

$.1 37 

llttn/iOO on 

|5 IH 

1171.017 01 

is ! 


Plain Concfoto Floom 






Lilitot i 

’tm r 

,M A II ni 1 3<u r 

43- If A 1 , i * 

osr 






t*>Al 


er« 


fKI 

Number 

Name of Account 

Hd, 

Ttncs' 

\\Uii SV 


AMMj'.sr 

Hd 

AdoffNI* 

Ky 



Ft. 



4 r. 


4 r. 


4't 

7802.1 

Sam|)Ung p 1 tt n t , 










grountl fhair 

1,222 

5 iu- 

IlMa OH 

|u 00 

|2f».i 0-2 

So 21 

f.inu fas 

10.: 

8307.3 

Around boilers 

2,705 

4 “ 

27o 7’i 

0 Is.t 

00 i S2 

0 2.3 

on U 

0 : 

8812.41 

Warehouse floor 










and platform. . , . 

H.29H 

4 ’* 

A As M| 

It It/ 

V 2 I 

i.l CVJ 

1.770 «U 

0 ! 

8821 , 1 

Laboratory 

i.tiud 

4 ** 

1 1 3 7 H 

II II 

|34 ’0.* 

ft 1.3 

2«»H os 

0 ; 

8842.1 

Sanijile room 

4S0 

fi '* 

f»3 17 

i» J.J 

7:5 23 

u 1 , 3 . 

Lis 12 

0 .: 

9002.4 

Power plant bamv 












12,130 

5 *' 

olo Ii 

I»n7 

L.M7 75 

H II 

2,2«ii pi 

0 ..; 

9017.22 

Condensed water 










pump houio. . . . . 

35f» 

4 '* 

7h 41 

0 22 

,57 i*l 

«j in 

I. ill 11 

0 ; 



2«,225 


12.1 U 7s 

$0 MS 

|3,2H.5 o7 

|.« |.i 

|3..io7 75 

io,: 


The abovt 5 e(mer**t« tiiwirn w»'te li»i4 m !•< fi. a ■.•» ii 

and with sand itnnts lH4-wrrn all a^siwora 


8410.11 Loading platform.. O.HCO fuii- ;ih| *»«’ <Ha,i ill:, |.i;i| :»7 li.: 

The floor above rnmn bnHheti im a sbl* «Ob lo* 


Reinforced Coricrcle Floor i 






f s.ai' 

■I'Sil .* ? Jl. »t t. ^ ■•54 

|5»l rtl^f 





r f U 

r 4 . H 


fl 

Number Name of Account 

m, 

4-t, 

Toira* 

nir.nm 

1 ? 

, ■ 'H 

A,....,, 

■Awio.' H r 

1 

¥ 

7802.2 

Hampling plant, . . . 

4.244 

44 III. 

|l,05^ifi| 2.’^ 

|I2.ei-M :!*.(■ |..f 

|.* I W| 

mil 

8307.2 

(')var alag track eut 

7.070 

5 

1,111% 17 0 1 .i 

|.ns7 N 2 ..? 

2.7ib |i| 

ni 

8821.1 

Laboratory 

304 

4| *' 

751 Hi M an 

a 1 4 %7 ** .i2 

1*1 m 

Ua 

9017.015 Food wabT heiittng 


#r 






plant. 

1,330 

4-1 '* 

;*H2 4»i S’ 21 

27.j :4 w 21 

335 w'7 

ti : 



mm 


I7.ni*e3 

I.U3.3 ^i7 fi-. 2.1 

|3.:.r4 7 ri2 

f05 


The lloora above were foroieil 

i, frinb 

,|rr4 ftiu l I'.ss.ftLfd 




9003.41 

Power plant main 








flotir. 

RJ.210 

,4| ifi 

|,2c7 •»! <-12 

5 . I.l 

1 *•>. 1 52 

1.1 1 


The lioor abovt^ wii« biol on t< r/s 




9051,02 

Power i.»la«l taadini 








tower, 

I7.no 

4 III 

**11 ^*^'3 

Hi Hi 2 

/ h M* '2** 

II, ] 


Th© fkior iibovi! wiia feiidofrrri, bid 0 ,« *s..i r- gr-i 
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Coping 


Lahou Cost Matkkial Goht Total Cost 


Numbeb 

Name of Account Lin. 

Amount 

pmt 

Amount 

PKU 

Amount 

FEU 


Ft. 


F-r. 


Ft. 


I-'T. 

8703.22 

Boiler and blackamith shop. . . . 200 

$112. 17 

$0.38 

$2.72 

$0.01 

$114.89 

SO. 40 

8717.22 

Machine and carpenter shop. . . 320 

121.07 

0.37 

23 . 71) 

0.08 

145.37 

0.45 

8812.22 

Warehouao 320 

17(5.00 

0.55 

30 . 53 

0. 12 

213, 13 

0.07 

9017.243 Conclensod wiitor pump hou.so. . r>7 

14.50 

0.25 

2.73 

0.04 

17.23 

0.30 


087 

$424.94 

$0.43 

$05 . 08 

$0.07 

$490 . {>2 

$0.50 


This eoi)ing was 12 in. deep, projecting 

2 in. from til<5 work 




9003.12 

Power house 732 

$372.09 

$0.51 

$107.05 

$0. 15 

$479.74 

$0.00* 


Tliis coi)inK was 18 in. d(U‘p, proj(*ctin« 

2 in. from tile work 






Excavation —Type No. 1 




This class covers shallow excavation niadti with picks, Hhovel.s, 

whei'lbarrow 

and slips. 

'rini haul 

is less than 100 ft. 




NUMBKlt 

Name of Account 

T<»tal Cost. 

Cu. Vo. 

(bmT mat 
Ctf. Vo. 

7308 

Trestle approaeli to revcTb. bld^ 

$359 . 95 

277 

$1.39 

7313 

Track scales on caleine tra('.k 

198.95 

U8 

0.92 

7314 

Tresth's to ree<4ving bins 

54H. IH 

589 

9.93 

7801 

Sampling plant 

295.0(1 

332 

9.89 

8410 

Air pip<s line from powen' houmi 

224 . 06 

331, 

9. 68 

8410 

Loading platform 

212.77 

216 

t) . 99 

8419.1 

Bullion scab's 

19.76 

21 

9 . K2 

8501 

Conveying sysb'ui . 

1,821.22 

2,286 

0 . 89 

8611 

Iteverbisratory dm' 

936.93 

1.588 

9.59 

8621 

Converter (Uu^ 

168.02 

urn 

9.85 

8626 

Roaster dust chamlx'r flue. . 

225.37 

213 

1.96 

8812.4 

WarehouMc, floor 

129.03 

66 

1.96 

8820 

Ijaborntory 

191,27 

212 

9.99 

8841 

Sample room 

61.35 

72 

9.B5 

8902.1 

Sower system 

2,tHH.04 

2,8f)H 

9.78 

8900 

Water pipe liiuis, tunks, etc 

H6H.ll 

X,f)7« 

O.Hl 

8908 

Power conduit. 

358.53 

435 

0 . H2 

8908 

Power conduit brantdies 

49.29 

53 

0.93 

8909 

Permanent air lines 

2fi7.fi9 

491 

9 , 67 

8922 

Temporary pipe lines 

169.13 

14H 

1.14 

8923 

Temporary warehouse 

47.29 

H7 

9,51 

9009 

Jet condenser not well. 

29.72 

46 

0 . 65 

9014 

North and south steam mains 

249.05 

279 

0.89 

9016.22 

Exhaust i)ipe 

29.82 

29 

0.72 

9017.20 

Condensed water pump house. 

229.49 

236 

9.97 

9060.40 

Oil piping 

992. 12 

1,159 

9 . K6 



13,272 

19,81 
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Excavation — Type Wo. 2 


This class covers excavation made with picks, shovels, slips and (‘arts. 1 he 

luud is «>V(M 

r 100 ft. in 

every case. 

d’oT’AU Cost 

Cu. Vi>. 

{ ‘UM1* FKU 

NuMBfiR 

Name of Account 

t'lf. Yn. 

7309 

Track scales in roceiving yard 

$348.91 

388 

$0.90 



77.(56 

(50 

I . 29 



(>S9 . (57 

(5(59 

1 . 13 

8306 

Flues from boilers to roverba 

19.S(» 

ir» 

1 . 32 



213.44 

1 29 

1 . Vm 



(591.44 

(559 

(Kin 

8404 


258,88 

3(54 

o.sr* 



520 . 82 

4.12 

1 ,02 



127.28 

2(55 

0.4S 

8420 1 


2.44 

3 

0,81 

9017 


241.09 

274 

0 H.S 

9050 


1,(574.32 

U5H9 

1,05 

9060 

Oil supply sump and pump house 

1,257.02 

1,308 

0.96 

QAAn 1 1 


308.20 

554 

0,56 


T'ota) r , - - - 

$(5,341.03 

6.(569 

$0 . 95 


Excavation^ — Type No. 3 




This class covers excavation made with powd(^r, picks, flht»v«’lH and wh(‘fU»Hrn»ws. 't*U« 

* haul W'asi 

leas than 100 ft. 




Number 

Name of Account 

'foTAU Cortt 

(h?. Vn. 

<\m-v 6 I'll 
rtf. Vi* 

8906.2 

Water supply tank 

$ 1 43.(58 

116 

$1.24 

8916 

Temporary power plant 

354 . 07 

388 

0.91 

8917 

Temporary crushing plant 

57. m) 

156 

0.37 

8920 

Wagon road 

924 . 74 

951 

0.97 

9005 

Well grading 

2,075.75 

2,600 

0.80 



$3,555.24 

4,2U 

10. Hi 


Excavation- -Type No, 4 

This class covers excavation made with powdcir, picks, shovcln, 

.‘dips, and 

TIu’’ haul 

was over 100 ft. 




Number 

Name of Account ' 

ro't'Ai* ( *»*«' 

Cn. Yth 

t\mt ffjt 

i‘tt, Vi*. 

7901 

Bedding plant 

$12,259.43 

12, .119 

$0 . till 

8101 

Boaster plant 

1,547.07 

1,216 

1.27 

8307 

Beverb. boiler btiilding 

2h:t m 

30li 

0 93 

8312.10 

Feed piping from heating plant to pumps 

1.091 ,42 

1,296 

II. HI 

9060.20 

Supply tank for revorbs. and boilers. 

405.31 

401 

1 . OO 


Total 

$15,586,37 

15,511 

II, 


Excavation Type No. 5 




This class covers excavation done with plows, slips, frwnos, and in sonic ciinew ntiwdt’r. 

Tii« liawl 

was less than 100 ft. 




Number 

Name of Account 

‘I'o'rAi. (Umt 

tOi. Yu, 

(hmr i*Kii 
C!tl, Yf». 

8701 

Boiler and blacksmith shop 

11,186. H8 

I.ISH 

10.82 

9001 

Power house. 

7,796. r*5 
1.477,27 

7.3 i:i 
2,4311 

I/II7 

IJJII 

9060.14 

Bailroad grading at oil sump .... 


Total 

$10,460.80 

11,210 
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Excavation — Type No. 6 


This class covers (ixcuvafcioii made with, plows, slips, frosnos, and in some cases powder. The haul 
was over 100 ft. 


N UMBEE 

8121 

N.VM13 OF Account 

Ro.aster dust chamber 

Total Cost 

.IRI 119 

Cu. Yd. 

1 194 

Cost per 
Cu. Yd. 

8801 

R(!verbcratory plant 

1 477 gg 

1 890 


8807.02 

Oil-fired boilers 

73 go 

97 


8401 

Converter plant 

.g 7.3 1 11 

6 330 

n 0 1 

8001 

Ciiimney 


597 

u . y i 

c\ 

8715 

Machine shoi) 

1 04-1 n 

1 765 

U . Ox 

1 . 10 

88 U) 

Warehouse 

Qoa n.Q 

1 287 

C\ T7 




U • 4 I 


Totjil 

$11,099.44 

13,160 

so. 89 


Excavation — Type No. 7 


Th<*8(5 are luiHcu'Iluneous jobs where a variety of methods were used. 


Npmueu 

Namk op Account 

Total Cost 

Cu. Yd. 

Cost per 
C u. Yd. 

7301 

Yard tracks and induB trial system 

$35,566.00 

55,405 

$0.64 

8901 

De-irricks and construction equip 

30.32 

41 

0.74 

8905.01 

l*(irmanenfc outai<l(i liijhting 

17.87 

21 

0.85 

8952 

Kmployea tiuarters 

401.63 

318 

1.26 

8961 

Steam heating installation 

166.36 

228 

0.73 

9016 

Power house water pipe 

1,485.34 

2,406 

0.62 

9017.1 

F(‘(*d water lujuting iiliint 

157.19 

266 

0.59 


'I'eial 

$37,824.71 

58,685 

$0.64 


Excavation^ — Type No. 8 

'riiis (daas covers excavation made with picks, shovels, wheelbarrows and carts. A large portion 


of It waM windlnsMcd from deep i)its. 


NxrMBKU 

Name of Account 

Total Cost 

Cu. Yd, 

Cost per 
C u. Yd. 

7401 

Rec<uving bins 

, $2,342.27 

1,428 

$1.64 


Excavation — Type No. 

9 



I’his covers backfilling ami tamping in 4 to 5-in. layers. 



Cost per 
Cu. Yd. 

N ttMBEIt 

Name of Account 

Total Cost 

Cu. Yd. 

8301.01 

Ri'vcrberatory plant 

$2,755.55 

3,679 

$0.75 

8307.04 

Reverb, boiler building, . 

548.10 

972 

0.56 

8416.2 

Loading platform 

67.85 

129 

0.53 

9060.01 


1,395.20 

2,415 

0.58 



$4,766.70 

7,195 

$0.66 


Total excavation 

$103,351.08 

131,371 

$0.79 



1520 UNIT CONSTKUCTION COSTS 

Lighting 


Labob Cost Material Cost Total Cost 


Number 

Name op Account 

No. 

Drops 

Amount 

PER 

Drop 

Amount 

PER 

Drop 

Amount 

PER 

Drop 

7407 

Receiving bins 

22 

$60.87 

$2.77 

$24.67 

$1.12 

$85.54 

$3.89 

7707.1 

Crushing plant 

8 

76.41 

9.55 

38.22 

4.78 

114.63 

14.33 

7806.1 

Sampling plant 

36 

178.80 

4.97 

146.22 

4.06 

325.02 

9.03 

7906 

Bedding plant 

63 

306.85 

4.87 

127.38 

2.02 

434.23 

6.89 

8109 

Roaster plant 

67 

340.64 

5.09 

157.70 

2.35 

498.34 

7.44 

8313.1 

Reverb, and boiler bldg. 

104 

612.30 

5.89 

473.19 

4.55 

1,085.49 

10.44 

8409.1 

Converter plant 

60 

451.93 

7.53 

462.01 

7.70 

913.94 

15.23 

8506 

Conveying system 

33 

189.86 

5.76 

84.56 

2.56 

274.42 

8.32 

8708 

Boiler and blacksmith 









shop 

17 

23.41 

1.38 

44.50 

2.62 

67.91 

4.00 

8722 

Machine shop 

20 

55.84 

2.79 

135.01 

6.75 

190.85 

9.54 

8812.50 

Warehouse 

26 

45.09 

1.73 

70.48 

2.71 

115.57 

4.45 

8846 

Sample room 

7 

22.97 

3.28 

52.83 

7.54 

75.80 

10.82 

9017.12 

Feed water heating plant 

6 

53.35 

8.89 

25.83 

4.31 

79.18 

13.20 

9019 

Power house 

94 

307.86 

3.28 

1,449.97 

15.42 

1,757.83 

18.70 


Total 

563 

$2,726.18 

$4.84 

$3,292.57 

$5.85 

$6,018.75 

$10.69 


Cost and Erection of Machinery 


Number Name of Account 


CwT. 


Labor Cost 

PER 
CWT. 


Amount 


Erection 

Amount 


Cost 

PER 

CWT. 


Total Cost 
Amount 


PER 

Cwt. 


Group No. 1 

8313-8317 Two electrical feed 

pumps 433.45 $375.70 $0.87 $375.70 $0.87 $6,187.56 $14.28 

8316 Six No. 14 Wilgus 



oil systems 

84.75 

111.48 

8317.1 

Two steam feed 
pumps 

35.47 

37.27 

9006.1 

Two Nordberg 

blowers with air 
receivers 

3,832.42 

1,641.62 

9007.1 

Three Curtis tur- 
bines and ten auto 
transformers 

4,541.40 

2,297.70 

9009.12 

T wo dry vacuum 
pumps for jet 
condenser 

242.00 

285.51 

9009.22 

Two circulating 
pumps 

375.60 

366.90 

9010.02 

Air compressor 

978.40 

642.90 

9011.03 

Three dry vacuum 
pumps 

140.00 

147.26 

9011.04 

Three pumps and 
engines 

972.55 

389.32 

9060.02 

Two 5 by 8 vertical 
triplex pumps. . . 

113.54 

176.20 


1.32 

123.82 

1.46 

1,973.77 

23.29 

1.05 

38.12 

1.07 

499.24 

14.07 

0.43 

3,080.52 

0.80 

34,155.64 

8.91 

0.51 

4,442.20 

0.98 

81,884.19 

18.03 

1.18 

517.38 

2,14 

3,145.52 

13.00 

0.98 

0.66 

433.78 

791.57 

1.15 
0.81 . 

3,902.58 

10.39 

1.05 

196.78 

1.42 

3,337.36 

23.84 

0.40 

568.75 

0.58 

9,118.69 

9.38 

1.55 

195.07 

1.72 

2,211.78 

19.48 


11,749.58 $6,471.86 $0.55 $10,763.69 $0.92 $146,416.33^ $13.59 



UNIT CONSTRUCTION COSTS 


1521 


Group No. 2 


Labor Cost Erection Cost Total Cost 


Number 

Name of Account 

CWT. 

Amount 

PER 

CWT. 

Amount 

Amount 

CWT. 

PER 

CWT. 

8406 

Two 40-ton Morgan 








cranes 

2,215.00 

$1,438,50 

$0.65 

$3,813.34 

$1.72 $23,027.65 

$10.40 

8407 

Two clinkoring ma- 








chines 

1,002.13 

1,715.23 

1.01 

2,435.73 

1.44 15,697.17 

9.28 

8415 

Two casting machines. 

2,602.20 

3,266.34 

1.21 

3,682.40 

1.37 27,477.55 

10.21 



6,509.33 

$6,420.07 

$0.07 

$9,931.47 

$1,50 $66,202.37 

$10.03 



Group No. 

3 




7704 

Farrell crusher, 36 by 








18 

500.00 

392.80 

0.79 

401.31 

0.80 1,486.47 

2.9G 

.8112 

Two motor-driven fans 








at roaster building. , 

61.40 

77.60 

1.27 

81.11 

1.32 1,483.60 

24.19 

•8718 

Traveling hand crane, 








5 ton 

30.00 

25.10 

0.84 

44.90 

1.50 589.55 

19.05 

‘9004 

'* 20 ton 

252.00 

131.80 

0.52 

160.16 

0.67 1,855.16 

7.36 

•9008.1 

Three surface con- 








densers 

1,157.00 

415.31 

0.36 

542.82 

0.47 , 19,078.86 

17.27 

•0000.03 

One barometric con- 








denser 

81.32 

128.07 

1.50 

185.33 

2.28 1,078.65 

13.29 



2,081.72 

$1,171.01 

$0.56 

$1,424.63 

$0.68 $26,472.29 

$12.72 



Group No. 

4 




'90U.02 

Two exciters 

543.00 

401.01 

0.90 

864.31 

1.51) 6,609.27 

12.17 

•9012.02 

Two 150 Kw. syn- 








(dironous gimerator 
."letH 

418.98 

310,06 

0.76 

699.23 

1.67 7,149.39 

17.09 



961.98 

$810.07 

$0.84 

$1,563.54 

$1.63 $13,758,69 

$14.30 


In the ub()V(% cohIm uu ofTort huH boon nuub* for a logical grouping, yofc it. iB Hoiiunvhat arbi- 

'fcniry. Groui) 1 ooutuiuH ilu^ ori'ct.iou (»f engines machiuory. It wan hen^ ncccHHiiry, iu adtlit.ioii to 
handling heavy w<nght,H and placing on the foundation, to doan, adjunb, and lino up many nujclianical 
partH. Group 2 in vtiry Himilar to I, but the inadiinory is not of the (mgiiu^ typiuind not bo heavy 
in proportion to tins labor rotpiirc'd to put it in working onhsr. Group 2 (jomptmtiH nuMdiiiu^ry that 
nKjuired little oth<*r labor in the main than the lifting of heavy loa<lB intox)la<U'), Group 4 iHHomewhat 
'Similar to Gnnip .'i, but tlu^ labor in prinmiially eh'ctrieal. Tins above ooHtn are ntporteul an labt»r, 
oroction, and total eontH. Tlie lal>or coHt in aelf <^xpIauatory. The erection eont in the labor eoHt jdas 
the needed Hinall Bui>pIieH, Huch an waHte, oil, Hmall tooln, and the like, 'riuj total e(>Ht iw fdao aelf- 
•explanatory. 

Masonry 

LAinnt Cost M ateuial Cost Total Cost 

Nomher Name of AecfouMT (hr. Yi>. Amount Amount Amount 

(hr. Yi). Cu. Yi). (hr. \ i>. 

7312.2 Retaining wall 21.1) $H8.0H $4.03 $47.51 $2.17 $135.59 $9.19 

Cost of Painting Concrete 

Laiior Cost Material Cost Total Cost 

Number Name of Account Bq. Yu. Amount Amount ,, Amount 

Sq. Yi>. Hq. Vd. Hq. Yd. 

'9002,45 Power house basement floor, . 830 $81.45 $0.10 $48.81 $0.09 $130.29 $0.19 

Two coats of Toeh c<uu<uit filler 
*9002.7 Power house walln and feun- 

dations 2,469 195.84 0.08 301.91 0.12 497.45 0.20 

One coat of Wadsworth Howland Bay State eemmit jiaint 
'9003.43 Power house, top of main floor 

slab 1,134 95.59 0.08 199.32 

Two coats of Toeh cement filler™— one coat of Toch cement paint 


0.18 294.88 0.29 
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Painting Corrugated Iron 


Numbek 

8812.30 

9003.42 

.54 


Labor Cost Material Cost Total Cost 

PER PER PER 

Name op Account Sq. Yd. Amount Amount Sq. Yd. Amount Sq. Yd. 

Warehouse roof, underside... 813 *81.16 SO.IO *65.66 *0.08 *146.82 $0.18 

Two coats white lead and oil 

Painting Berger Plate 


Power house main floor slab, 

underside 2,679 181.88 

Power house roof, underside . . 6,813 692 . 84 

Two coats white lead and oil 

Square yards derived by developing the Berger plate 


0.07 

0.10 


147.58 

324.55 


0.06 

0.05 


329.46 

1,017.39 


0.12 

0.15 


This is three times the superficial t 


Miscellaneous Painting 

Labor Cost Material Cost Total Cost 

PER , PE R . PER 

Number Name op Account Sq. Yd. Amount g^^ Amount g^^ Amount 


S703 60 Boiler shoD 1,574 $92.53 $0.05 $60.73 $0.04 $153.26 $0.10 

mCo MacMnesU... W89 118.00 0.06 87.40 0.04 205.40 0.10 

8813.10 Warehouse 412 26.50 0.06 14.17 0.03 40.67 0.10 


3,975 $237.03 $0.06 $162.30 $0.04 $399.33 $0.10 

This was two-coat work on wood 


Painting Window Sash and Doors 


Labor 

No. OP 

Number Name op Account g^^^ Amount 

7803.11 Sampling plant 129 $118.94 

8813.11 Warehouse 189 122.78 

Window sash and frames, two-coat work 

9003.60 Powerhouse 299 290.09 


Window sash only, three-coat work 
Doors figured as two sash 


Cost 

Material Cost 

Total 

Cost 

PER 

Sash 

Amount 

PER 

Sash 

Amount 

PER 

Sash 

$0.92 

$28.96 

$0.22 

$147.90 

$1.14 

0.65 

15.34 

0.08 

138.12 

0.73 

0.97 

16.72 

0.05 

306.81 

1.02 


Roofs 





Labor Cost 

Material Cost 

Total Cost 

Number 

Name op Account 

Squares 

Amount 

PER Sq. 

Amount 

PER Sq. 

Amount 

perSq 

8703.30 

Boiler and blacksmith 









shop 

66.49 

$286.52 

$4.31 

$828.24 

$12.46 

$1,114.76 

$16.77 

8717.30 

Machine and carpenter 









shop 

77.21 

297.85 

3.86 

953.04 

12.34 

1,250.89 

16.20 



143.70 

$584.37 

$4.06 

$1,781.28 

$12.40 

$2,365.65 

$16.46 


Consists of 2 by 8 tongue and groove sheathing, asbestos roofing and nailing strips. No 


painting included 








8843.4 

Sample room 

8.0 

$23.00 

$2.88 

$76.67 

$9.57 

$99.57 

$12.45 


Consists of 1 by 12 sheathing and asbestos roofing. No painting included 


9003.5 

Power house 

214.83 

$3,587.15 

$16.70 

$5,791.05 

$26.96 

$9,378.20 

$43.65 


Consists of Berger plate, concrete, 

tar, and P and B roofing. Painting the underside of the 


Berger plate is included 








9017.04 

Feed water heating plant 

8.80 

$115.25 

$13.10 

109.88 

$12.48 

$225.13 

$25.58 

9017.25 

Condensed water pump 









house 

5.00 

73.92 

14.78 

60.83 

12.17 

134.75 

2695 



13.80 

$189.17 

$13.71 

$170.71 

$12.37 

$359.88 

$26.08 


Consists of 2 by 8 sheathing with asbestos roofing 





9060.07 

Oil pump house 

6.50 

$136.81 

$21.05 

$162.66 

$25.02 

$299.47 

$46.07 


Consists of “hyrib,’* concrete and plaster 






9060 . 131 Oil storage tanks 

65.56 

$761.95 

$11.62 

$882.84 

$13.47 

$1,644.79 

$25.09 


Consists of wood supporting structure, l-in. sheathing and metal lath and plaster 
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Shafting, Pulleys and Belting 

Lin. Ft. of Labor Cost Material 

Cost Total Cost 

Number 

Name of Account Shafting 

Amount per Ft. 

Amount pfa^ Ft. Amount per Ft. 

7804 

Sampling plant 85 

$G4.01 

$0.75 

$1,871.07 $22.01 $1,935 

.08 $22.70 

8107 

Roasting plant 104 

118.24 

0.72 

1,999.89 

12.20 2,118, 

,13 12.02 

870G 

Boiler and bljicksinith 

shop 51 

105.59 

2.07 

301. IG 

5.91 400 

.75 7.98 

8720 

Machine and carpenter 

shop 102 

280.29 

1.79 

1,513. 3G 

9.34 1.S02 

.05 11.13 

8849.2 

Sample room 20 

23.39 

0.80 

170.17 

0.55 193 

. 50 7 . 4.4 

N UMBER 

Structural 

Name op Account 

Steel 

Amount 

Ton.s 

Cost 

7308 . 2 

Trestle approach to reverb, building 


$13,400.84 

103.97 

PER '’.PON 

$82.09 

7310 

Bridge No. 1 



377.40 

3.70 

102.00 

7314 

Trestles to reooiving bins 



9,209.48 

109 . 35 

84.77 

7403 

Receiving bins 



29,270.03 

353 . 00 

82.92 

7703 

Crushing plant 



2,420.30 

25.07 

90.54 

7803 

Sampling plant 



10,408.12 

110.85 

93 . 89 

7903 

Bedding plant 



47,404.80 

548.71 

80.39 

8103 

Roasting plant 



37,252.07 

445 . 28 

83.00 

8123 

Roaster dust chamber 



34,745.41 

415.08 

83 . 59 

8303 

Reverberatory plant 



40,799.70 

401.00 

88.48 

8306.2 

Flues from boilers to reverb. Ouo. . 



2,815.32 

34.78 

80.95 

8308 

Boiler building 



25,839 . 85 

292.03 

88.48 

8403 

Convertor plant 



09,359.00 

783 . 80 

88.48 

8423 

Convertor dust chamlxT 



20,371.20 

238 . 30 

85.40 

8503 

Convoying system 



19,305.98 

211.73 

01.47 

8014 

Reverberatory flue 



3,593.00 

41.01 

86.35 

8024 

Convertor flue 



0,610.44 

81.99 

80.70 

8020 

Roaster dust chamber flue 



9,209.30 

94.40 

07.40 

8703 

Boiler and blacksmith shop 



2,913.90 

32.72 

80.00 

8717 

Machine and carpentcT shop 



3,431.42 

38.23 

80.70 

8812 

Warehouse 



3,734.08 

39 . 70 

03.02 

9003 

Power house 



23,773.13 

254 . 29 

93.40 

9014.02 

North and south mains 



7,604.58 

80.81 

88.04 

9017.02 

Feed water heating phmt 



2,202.90 

20.03 

84.98 


Total 



$426,300.35 

$4,839.99 

$87.33 





Tile Walls 








Labor Cost 

Material Cost 

Total Cost 

Number 

Name of Account 

C u. Ft, 

Amount 

PER 

Cu. Ft. 

Amount 

PER 

Cu. Ft. 

Amount 

PER 

Cu. Ft. 

8100.02 

ReastcT flin's. 

2,365 

$374.82 

$0.16 

$400.36 

$0.17 

$775.18 

to. 33 

8123.10 

Roaster dust chamlx^r. 

14,080 

2,268,20 

0.16 

2,585.46 

0.17 

4,853.74 

0.32 

8423.10 

Converter dust eham- 









ber 

6,300 

1,620.05 

0.25 

2,182,40 

0.34 

3,802.45 

0.60 

8013 

Reverberatory flue. . . . 

6,400 

1,272.86 

0.20 

1,696.39 

0.20 

2,909.25 

0.46 

8028 

Roaster dust chamber 









flue. 

4,231 

1,018.13 

0.24 

1,673.06 

0.37 

2,591.19 

0.61 

8703.20 

Boiler and blacksmith 









shop 

2,297 

477.96 

0.21 

612.62 

0.27 

1,090.67 

0.48 

8717.20 

Machine and carpenter 









shop 

2,397 

531.46 

0.22 

671.28 

0.24 

1,102,73 

0.46 

8812.20 

Warehouse. 

2,342 

438.00 

0.19 

477.86 

0.20 

915.80 

0.39 

9003.10 

Power house 

14,343 

3,866.83 

0.26 

4,510.20 

0.31 

8,307.03 

0.58 

9017.03 

Feed water heating 









plant 

706 

286.99 

0.41 

234.30 

0.33 

520.35 

0.74 

9017 . 242 Cendensed water pump 









house 

267 

98.87 

0.38 

84.28 

0.33 

183.15 

0.71 


Total 

66,687 

$12,243.24 

$0.22 

$14,928.20 

$0.20 

$27,171.50 

$0.48 
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Number 

8105.01 

8123.11 

8304.01 

8305.01 

8309.02 

8309.12 

8405.11 

8423.11 

8613.01 

8628.01 

8703.21 

8717.21 

8812.21 

9003.11 
9017.031 


Unloading Brick and Tile 
Name op Account 


Eoaster brick 

Roaster dust chamber tile 

Reverberatory furnaces 

Cross and header flue 

Waste heat boilers 

Oil-fired boilers 

Converters • 

Converter dust chamber 

Reverberatory flue 

Roaster dust chamber flue . . . 
Boiler and blacksmith shop.. . 
Machine and carpenter shop . 

Warehouse 

Power plant 

Feed water heating plant .... 

Total 




i 'OHT 

roTAL Cost 

Tons 

prus Tun 

$303.14 

1,231.01 

SO. 21 

307.72 

525.05 

0.58 

1,204.40 

2,279.49 

0 . 5.5 

407.00 

1,329.23 

0.37 

518.01 

1,073.74 

0.4S 

183.94 

228.11 

O.Hl 

180.25 

579.30 

0.32 

37,01 

155.20 

0.24 

57.79 

278.33 

0.21 

57.00 

171.40 

0,34 

18.89 

09 . 70 

0.27 

44.00 

58.80 

0.,7f» 

10.50 

74 . 20 

O.TJ 

332.57 

522.70 

0.04 

24.91 

30.00 

(i.H3 

$3,011.08 

8,000.20 

$0.45 


These costs cover such costs as cleaning the site for unloading, building runway.s wboro 
constructing brick sheds, and checking the Quantitioa of the shipment, uh well hh tlu' unlt»}uling of t!ie 
various shapes in separate piles. 


Ventilators 




No. OP 

Labor Cost 

Matkuial Cost 

Total 

Number 

Name op Account 

Venti- 

lators 

Amount 

l‘K.U 

Vknt 

Amount 

l‘KH 

VUNT 

Amount 

in u 

Vr\r 

8703.31 

Boiler and blacksmith 
shop 

3 

$10.01 

$5.33 

$261.50 

$87. 17 

$277.51 

$92 , 5b 

8717.31 

Machine and carpenter 
shop 

3 

11.16 

3.72 

248.24 

82.74 

259.40 

Hit , 46 



6 

$27.17 

$4.53 

$509 . 74 

$84.96 

$536.91 

Ss9 49 


4S-in. Burt ventilators, square base, set on wooden roof 




8812.31 

Warehouse 

3 

$30.38 

$10.13 

$207.12 

$69.04 

$237.50 

$79 17 


48-in. Burt ventilators, round base, set on corrugated iron roof 




9003.3 

Power house 

6 

$125.60 

$20.94 

$439.76 

$73.29 

$565.36 

S9 1 , 23 


48-1^ Burt ventilators, square base, sot on concn*te roof 




9017.045 Feed water heating 









plant 

2 

$142,14 

$71.07 

$49.20 

$24.60 

$191.34 

St»5 i»7 


42-in. ventilators made in now smelter shops, on woodtm roof 


Windows and Doors 


Number 

7703.1 

7803.1 

8843.5 

8703.1 

8717.1 


Name op Account 

Crushing plant 

Sampling plant 


Sq. Ft. 

Labor Cost 

Material Cost 

d'oTAL ( 


Open- 

ing 

Amount 

PER 

Sq, ¥ t . 

Amount 

PER 

Bq, ¥‘ t \ 

Amount 

PI- li 

Hq. l-r 

529 

$84.00 

$0.16 

$170.71 

$0.32 

S254.71 

$t>.4H 

2,086 

332.94 

0.16 

564.90 

0.27 

897. 84 

11.43 

2,615 

$416.94 

SO. 16 

$735.61 

»0 26 

siare.fi5 

$11,14 


The above accounts cover wooden sash and frame set in atcud and eorrugatiMl iron btultlitig 


Sample room 298 $32.39 $0.11 $118.85 $0.40 $151.24 

The above account covers wooden sash and frame set in wo«>tl and aorrugatittl iron building 
Boiler and blacksmith 

2,581 $693.02 $0.27 $2,450.28 $0,95 $3,149.30 *1.22 

Machine and carpenter 

®^0P 3,037 923.01 0.30 2,992,10 0.99 3,915.77 1,211 


5,618 $1,616.63 $0.29 $5,448.44 0.97 $7,065.07 

The above accounts cover steel sash and frame set in steed and tile curtain wall building 
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Windows and Doors (Continued) 




Sq. Ft. 

Labor Coht 

Matkmai. 

(’U)rtT 

'rOT.\E 

Coht 

Number 

Name of Account 

Open- 

Amount 

Per 

Amount 

Per 

AMtKINT 

Pek 



INQ 


Sq. Ft. Sq. I’t. 


Sq. Vt. 

8812.1 

Warehouse 

, 1,982 

$533.02 

$0.27 

$l.05(h3l 

$o..5:t 

$1,. 589,33 

$0.80 

8822.5 

Laboratory 

823 

208.70 

0.25 

480.33 

0.59 

689.03 

0.81 

9017.035 Heater house 

186 

59.83 

0,32 

99.98 

0.54 

159.81 

0.86 

9017.24 

Cond. water pump house. 

57 

26.02 

0.45 

22.6S 

0.40 

48.70 

0.85 



3,048 

$.S27.57 

$0.27 

sr.o.w.ao 

$0.54 

$2,486.87 

$0,81 


The above account covers woo<l(m sash aiul frame set 

ill steel and 

tile curtain wall 

huiltling 

90G0 . 06 

Oil pump house 

124 

$.S3.60 

$0.68 

$65.02 

$0.52 

$148.62 

81.20 


The above account covers wooden sash and frame set 

in com*r(d,e walls 



9003.2 

Power house 

4,044 

$974.38 

$0.24 

$3,319.9.3 

$0.82 

$1,294.31 

$1,06 


Tlio ubovo account covers steel frame and vvoodtm Hash set in steid ami tile tninniji wall 
building 


Wire Baffles 



Labor C’oht 

Materiae 

( Ujs'P 

'roT.HI, c* 

( >MT 

Number 

Name Account C. Wires Amount ‘ 

VV ruKH 

AMOtfNT 

PER (\ 
Wires 

Amount 

PI.U ( *. 
WiRUn 

8123.01 

Roaster dust cliamher. . 604.80 $523.63 $0.87 

$4,758.23 

$7.87 

$5,2HI..S6 

$8.73 

8423.01 

Converter <lust chamber 166.10 138.86 0.84 

1,101 .95 

6.63 

1,240.81 

7.47 


[770.90 $662.49 $0.86 

$5,860.18 

$7.66 

$6,522.67 

$,S-16 


Woodwork 


Lahou Comt Mati<;hul 'Fotai. 


Number 

Name of Account 

M.n.M. 

Amount 

PER 

Amount 

PER 

Amount 

PER 





M.B.M. 


AI.Ii.M- 


.MJI.Ab 

730S.3 

Tr(?.stle approach to 









reverb, bldg 

27.65 

$703.93 

$25.45 

$768.92 

S27.H1 

11,472.85 

$53,27 

7314.3 

Trestle to receiving 









bins 

27.21 

572.23 

21.03 

838. 1 1 

30,80 

1,410.34 

51,H3 



51.86 

$1,276.16 

$23.26 

$1,607.03 

$29.29 

$2,883. 19 

152, 5fi 

9052 

Cooling tow(;r 

128 63 

3,181.33 

24.73 

5,415.47 

42.10 

1^,596.80 

66.84 

9060.16 

Track bumi>ers 

3.16 

246,74 

7H.0H 

47.92 

15 16 

294.66 

93/i5 


Wooden Floors 


IvABOn Co»T MATKIilAJ, (UmT 'rOTAl, iUmt 

Number Name o» Account Sq. Ft. Amount y**”^*! Amnmr ^,***’’*1 Amount „ 

h<4. TT. Sa. I'T, Bci. Fr. 

8717.40 Machine and carpenter shop. 4,13(1 $20Q.S0 10.07 $503.30 lO.l-t 10.21 

See sketch No. 24 


3 
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UNIT CONSTRUCTION COSTS 


CHAPTER III 

COMPOSITE COSTS 

Cost of Building per Square Foot of Floor Space 


Name oe Account -pr a Cost 

JbLOOR bPACE Amount Per Sq. Fi*- 


7700 

Crushing plant 

1,650 

$5,968.32 

$3.62 


Includes accounts 7701 to 7703.2 inclusive and 7707.1 



7800 

Sampling plant 

6,140 

16,299.16 

2.65 


Includes accounts 7801 to 7803.11 inclusive, 7806.1 and 7809 



8100 

Roasting plant 

28,740 

43,322.75 

1.51 


Includes accounts 8101 to 8103.1 inclusive, and 8109 



8300 

Reverberatory plant 

20,370 

50,687.28 

2.49 


Includes accounts 8301 ($784 32,) 8302 ($8,560.45), 8303 and one-half of 8313.1 


8307 

Reverberatory boiler building 

14,310 

36,887.67 

2.58 


Includes accounts 8307; 0.04; 0.1; 0.2; O.i 

5; 8308, one-half of 8313.1 


8400 

Converter building 

26,084 

87,231.14 

3.34 


Includes accounts 8401, 8402, 8403, 8409.1, 

8413, 8414, 8416, 8416.1, 8416.11 and 

8416.2 

8700 

Boiler and blacksmith shop 

4,424 

11,320.58 

2.56 


Includes accounts 8701 to 8703.40 inclusive, 8703.60 and 8708 



8714 

Machine and carpenter shop 

5,144 

14,905.56 



Includes accounts 8714 to 8717.50 inclusive; 8717.60 and 8722 


1 

8809 

Warehouse 


11,512.93 

2.28 ' 


Includes accounts 8810 to 8812.50 inclusive; 8813.10 and 8813.11 



8819 

Laboratory 

1,492 

11.363.77 

2.92 


Includes accounts 8820 to 8822.5 inclusive; 8825, 8828 and 8829 



8840 

Sample room 

600 

991.46 

1.65 


Includes accounts 8841 to 8843.5 inclusive; 8846 and 8848 



9000 

Power plant 

32,096 

77,452.56 

2.41 


Includes accounts 9001 to 9003.61 inclusive, excluding 9002.2 


'1 


Cost of Buildings per Cubic Foot 



Number 

Name op Account 

Cu. Ft. in 

Total Cost 



Building 

Amount Per Cur. F't. 

7700 

Crushing plant 

27,040 

$5,968.32 

$0.22 

7800 

Sampling plant 

80,547 

16,299.16 

0.20 ; 

8100 

Roasting plant 

410,140 

43,322.75 

0.11 ^ 

8300 

Reverberatory plant 

474,350 

50,687.28 

0.11 ' 

8307 

Reverberatory boiler building 

500,850 

36,887.67 

0.07 ; 

8400 

CJonverter building 

1,529,636 

87,231.14 

0.06 

8700 

Boiler and blacksmith shop 

86,268 

11,320.58 

0.15 : 

8714 

Machine and carpenter shop 

100,308 

14,905.56 

0.15 

8809 

Warehouse 

83,160 

11,512.93 

0.1-4 

8819 

Laboratory 

16,140 

4,363.77 

0.27 

8840 

Sample room 

6,000 

991.46 

0.16 f 

9000 

Power house , . 

784,000 

77,452.56 

0.10 1 


In the above costs the same account numbers are used as in computing the cost of buildinga 


per square foot of floor space. 
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Cost of Buildings Equipped Per Square Foot of Floor Space 



Name of Account 

Sq. Ft. of 

Total Cost 

Number 

Floor Sfacb 

Amount 

PkrSq. Ft., 

7700 

Crushing plant 

Accounts 7701 to 7707.1 inclusivo 

1,650 

$9,268.62 

$5.62 

7800 

Sampling plant 

Accounts 7801 to 7810 incluaivo 

6,140 

34,108.74 

5.56 

8100 

Roasting plant 

Accounts 8101 to 8113.2 inclusivo 

28,740 

136,734 . 87 

4 . 76 

8300 

Reverberatory plant 

20,370 

172, 171., 55 

8.45 


Accounts 8301 to 8305.2 *inc. — 8307.2, 8312 aiul 8313, d(Hlu<>,ting oiu'-half of 

ea<di - 8314 


8315 and 8318—8310, deducting two-thirda of this account 



8307 

Reverberatory boiler building 

14,310 

159,716.26 

11.16 


Accounts S30G to 8317.2 inc. deducting onc-hnlf of 8307.2, 83X2 

and 8313,1, and two-thirds 


of 8316 




8400 

Converter building 

26,084 

216,033.37 

S . 28 


Accounts 8401 to 8419.4 and 8425 to 8420.4 inclusivo 



8700 

Boiler shop 

Accounts 8701 to 8708 inclusivo 

4,424 

21,449.23 

4..S5 

8714 

Machine and carpenter shop 

Accounts 8715 to 8722 inclusive 

.... 5,144 

27,356.27 

5.32 

8800 

Warehouse * 

Accounts 8810 to 8813.11 inclusivo 

6,040 

13,602.71 

2.70 

8819 

Laboratory 

Accounts 8820 to 8831 inclusivo 

1,492 

6,144,02 

4.12 

8840 

Sample room 

Accounts 8841 to 8849.2 inclusive 

600 

2,826.11 

4.71 

9000 

Power house 

32,096 

359,590,10 

U 20 

Accounts 9001 to 9004 and 9000.01 to 90 10.01 

inclusive, deducting 

eiuv-hal f of 9014 to 9914.05 


inclusive. 





Cost of Buildings Equipped per Cubic Foot. 


Number 

Name of Accotn'^T 

Hq. Ft. of 

Total < 

: \mv 


Floor Bpaom 

Amount 

Per ,Sa. Ft. 

7700 

Crushing jdant 

27,040 

$9,268.62 

$0.34 

7800 

Sampling plant 

80,547 

34,108.74 

0.42 

8100 

Roasting plant 

410,140 

i:m,734.H7 

0 . 33 

8300 

Reverberatory plant 

474,350 

172,171.55 

0.36 

8307 

Reverberatory boiler building 

500,850 

169,716.26 

0.32 

8400 

Converter building 

1,529,636 

216,033.37 

0.14 

8700 

Boiler and blacksmith shop 

86,286 

21,449.23 

0.24 

8714 

Machine and carpenter slioii 

100,308 

27,356.27 

0.27 

8809 

Warehouse 

. 83,160 

13,602.71 

0.16 

8819 

I^aboratory 

16,140 

6,144.02 

0 . 38 

8840 

Sample room 

6,000 

2,826. 1 .1 

0.4,7 

9000 

Power house 

784,000 

359,590.10 

0.46 


The amounts shown above are the iame as those used in the eoiit of builiUngs iKpuppiHl per 


square foot 




Bedding Plant and Bunker Bins. Cost per Cubic Foot of 

Capacity of 

both Beds 


and Bins 


Capacity 1’otal 

Amount ,Pr4i (’p. Ft, 

228,440 GU. ft $().«« 


This cost consists of nccounts 7901 to 70OB inclusive 
The capacity was obtained by actual numsureinont 

Three Spreading Beds* Cost per Cubic Foot of Capacity 


I’oTAL fhmT 

Capacity Amount FKuCtf.FT. 

1(50,380 cu. ft S12(M77.04 $0.7fi 


This is partly as estimated cost. It was obtained liy cledue.tini^ the cumt of luuiker luni 
installation from the total bedding plant, and siibitituting therefor aueh eseavation, fouinla- 
tion, steel work, etc., as would be necessary t<i provide for eonveyctra 7* and 10* 
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Receiving Bins— Cost per Cubic Foot of Capacity 

Total Cost 

Capacity Amount Peb Co. Ft 

11,386 $38,073.73 $3.34 

This cost consists of accounts 7401 to 7404 inclusive, and 7407 

The capacity of the receiving bins waa obtained by assuming that the material lay on a one 
and one-half to one slope on falling from the cars 


Conveyors— Cost per Ton of Capacity 



Capacity, 

Total Cost 


Conweyors 

Tons per Hour 

Amount 

Per Ton 


No. 1 

100 

$3,258.11 

$32.58 

Account 7405 

“ 2 

150 

■2,853.22 

19.02 

“ 7405.01 

“ 71-72 

250 

6,938.01 

27.75 

“ 7904 

“ 81-82-8® 

450 

9,929.99 

22.07 

“ 7904 . 1 

“ 91 - 92 - 92 - 101-102 

500 

11,668.39 

23 . 33 

“ 7904.2 

12 

100 

969.20 

9 . 69 

“ 8113 

“ 131-132 

200 

3,948.62 

19.74 

“ 8113. 1 

“ 15 

100 

2,674.24 

26 . 74 

“ 8425 

“ 3-4-5-6-11-14........ 

700 

13,716.49 

1 9 . 59 

" 8505 

The above costs do not include any steel supporting structure for the conveyors. Capacities 


are taken from the designers’ drawings 

Complete Conveyor — Cost per Lineal Foot 

Coi^EYOE No. Total Lkngth Amount Cost imck Foot 

No. 3, 4. 5, 6, 11, 14 1,284.9 ft. $44,21)0. 05 $34.47 

Cost consists of accounts 8501 to 8505.2, and 8500. The total length is the aiun of the lengths 
of the various conveyors measured from center of head pulley to of tail pulU‘y 


Cost of Cooling Tower per Thousand Gallons a Minute 


12 M 


M Gallons per Min. 


Cost consists of accounts 9050 to 9053 inclusive 


Total Cost 

Amount Per M Gallon.s 
$20,273.01 $2,189.42 


Cost of Dust Chambers per Cubic Foot 


Total Cost 

Name Cu. Ft. Amount Per Go. Ft. 

Roaster dust chamber 256,860 $49,664,76 .$0.11) Accounts 8121 to 8123.3 inciuaive 

Converter dust chamber 67,210 27,813.58 0,41 “ 8421 to 8428 


Cost of Flues per Cubic Foot 


Name 

Reverberatory flue 

Roaster dust chamber flue 

Flues from boilers to reverb. 

flues 

Converter flue 


Name 

Reverb, flue 

Roaster dust chamber flue 

Flues from boilers to reverh , . . 
Converter flue 


Total Cost 


Cu. Ft. 

Amount 

PifiiiCu Ft. 

63,420 

$13,453.70 

$0.21 

Accounts 8611 to 8614.2 itudusive 

29,527 

12,859.10 

0.44 

" 8625 to 8629 

6,734 

2,983.42 

0.44 

“ 8306 to 8306.2 

10,705 

7.602.88 

0.71 

“ 8621 to 8624 

Cost of 

Flues per Lineal Foot 


Total Cost 


Lin. Ft. 

Amount 

Per Ft. 


250 

$13,453.70 

$53.81 

In obtaining these costs the same 

170 

12,859.10 

75.64 

accounts were used as in com- 

246 

2,983.42 

12.13 

puting the cost of flue per cubic 

208 

7,602.88 

30.55 

foot. 



UNIT CONSTKUCTTON COSTS 


ir.i’i) 


Cost of Power Plant per Indicated Horse Power, 

Boiler Plant Included 

'Fo r VI. ( ’tiM' 

j jj p Amot \ r 1*1 H I H I* 

10,660 SfiSO.TlT. ir, ^ 

Cost consists of accounts 8306 to inclusivo—di'iluctinK oiu-h;ill ol s:!()7.2, S.{ 12 aiul . c l 

8316 to 8317.2 inclusive — deducting two-thinls of 8316. 0001 to 0001 inclindvc, OOOO.OI (.• I 

inclusive. 9000.20 to 9060.23 inclu.sivo — deducting thr<*c-f<mrl,h.s of thc.so accomilM. 



I.II.P. 


9.160 


1 . 200 



Total 

10.600 


Cost of Power Plant per Indicated Horse Power, 
Boiler Plant not Included 


'FoT \l. t ‘o ij 

I.H.P. I'l u 1 II I* 

10,600 $39vS,6:n,17 0* 


Cost consists of uccounta 9001 to 9004 incluaivo. 0006.0! to 0016.02 inclusive . .'cdu. 111 : 1 -^ on.- 
half of 9014 to 9014.05. 0017.20 to 9017.27 iuchwivc. OOI.S.l (.0 0t)22 inrlurdvo, 'JO ..0 tt, OM.VJ 
inclusive 


Cost of Boiler Plant per Boiler Horse I’ower 

TtU'M. i 

BoiLP.11 HonaE PowEit Amount Pi ts Pnu»u 

G/M.'i $IOI.OS5,00 «.il n 

Cost consiats of uccounta 8306 to 8313.1 inclii.Nivc (hulucting ttnc ludl ot 83t)7,2, 8.312 8.11J. 1 

8310 to 8317. 2 inclusive deductiu« t.\vo-Udr<la of 8316, 0014 tt* 0014.05 iucluniu- drductiui?. 'n»* 

half of these accounts. 9017 to 0017.15 in<‘luHiv(*. 0060.2t) to 0060.23 dethoO int? thirr *(n)»to>ii's *4 
those accounts. 


Boiler Horse Power 

7 waste heat (o) 713 l.Ool 

3 oil-lirtid (n) 384 1,152 

Total boiler horae powiw . toll 1 

Cost of Reverberatory Plant - per Ton of Capacity 

TatAt, i *MM|* 

Tons per 24 IIii, Amoi'NI' Pi u }'«c\ 

1,200 $172,171.55 .1112, ,17 

CoslJ includes accounts 8301 to 8305.2 iucluaive. 8307,2, 8312, 8313. t loac h;dl rurlii 
8314, 8315, and 8318. 8316 (two-thirds). 3 reverberatorics at 400 tons per 2 t hr. c:if‘ it ifv 


Cost of Complete Roasting Installation per Roaster 

C ' 0-4 j' 

No. OF Roasterb Amotm* Pi n lln V'u t.lj 

8 S136,7:M.H7 $t7.inn Mi 

Cost consists of uecountH 8101 to 8 U3.2 'UoaHteij; buihUng and rouBtiTM 

8 * 199 . 258,73 S 2 1.9*17 III 

Cost consiats of a ceounta 8101 to HI 13.2 incluHive - Urmster bnihbnw and rnivderi, M21 f * »I2 I .| 
incIusivo—Roaater du.at chambcir. 8626 to 8629 inclnsive Uimatcr difO I’banibrr Itui* 


Tracks Cost per Foot 

Bahor C'oht Material Com' ’I m vi, 

Length OF Track Amount Per Foot Amount Per Foot A\oii N r Pi ai MMt 
14,116 ft. $38,190.18 $2.71 $27,335.46 *1.91 I<i5 ,52*» .6'! S I I 

This coat consi.at.s of accounta 7301 to 7305 inchmive. The 697 ft. (if rno'k which wu-i .*n 
was deducted from account 7303. 
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CIIAITKH IV 

WAGE SCALE 


Occupation 

Blacksmiths 

“ helpers 


Boilermaker boas 

Boilermakers 

“ “ laye'r-out 

'* “ helpers. 

Brick masons 

“ tenders 

Carpenter boas 


Fkh, 28, 1U12, 
Tkn Ilm’HH 
A. M. 


A pun. I, IU12. 
Kink Iliit ua 
A. M. 


$2 . BO $ 1 . t K) 


Ist class 

4 . 50 

4 00 ..... 

2nd class 

4.U0 

4.00 .... . , . , . 

helpers 

a. 00 

a . 00 a 00 a 00 

(with tools).... 



helpers 


iniiat 


Cart drivera 

Cement finisher boas. . 


Concrete boss. . . 
“ mixers.... 

Corral boss 

“ mon 

Drillers 

Electrician boss. 


MAP 


2.2B 


2 (HI 


Electrician 

“ helpers 

Engineers, locomotive 
“ compressors.... 

“ stationary 

Janitors 

Labor bosses 


8.25 


Laborers 

Machine shop boss . . . 

(outside) 

Machinist 

“ helpers. ........ 

Miners, underground., 

surface 

OflSce boys 

Pipe fitter boas 

Pipe fitter 

helpers 

A — American. 


1.75 


2.00 

a 25 2.W 

4.00 2.50 

a.CK) 

. ... 1.75 


4.00 

a. 00 


‘2.75 

2.25 


2 50 


M — Mexieiii}. 


Jt i.t 21 

, 1012 . 

Jn.t I 

loirh 

Sr.rr, 1 

, un as. 

Kink Hur un 

KjNK Ilul UHi 

Kioiit* Ifnt'H 

A. 

M, 

A. 

M. 

A. 

>M. . 

$4 , 50 


14 5 tl 


14 25 






1 50 


a 00 

a 00 

2 .»*» 

2 :«o 


. fiO 



a 00 

a 00 

2 .70 

2 2 A 



a 5 il 


•t 25 

a , , . 



5 50 


5 50 


4 50 


■4 50 


4 25 




4 7 5 


4 75 

. tio 

a no 


a oo 

a 00 

a 00 

a, . , 



01 50 


01 50 

, , . 25 




‘2 25 


*2 . . 

5 00 


5 00 


5 00 


•i :m 


4 50 


4 2,5 


a 00 


a oo 


2 50 


a 50 


:i 5 o 


,1 OO 


* •* ‘ ■* ■' 

' f'l "'1 •' 




..... 











5 00 


4 50 



2 50 





a 50 

a 5 o 





4 00 

4 OO 



4 . 50 


4 5 ti 
















a. 50 


:i. 50 


a 50 


2.25 








5 00 


4 50 






5 00 




4 50 


4 2 .* 

1 < - . 



a 01 » 

m 

2 75 






a 00 


a 50 


a . 50 


a 50 

* . . « 

a 00 







2 , 25 





4 00 


4 00 


i tni 




4 . 5 ti 





2 .mi 

. , . . , 

2 oO 


1 . 75 






2 . on 



5,011 


5 00 




5 50 




4 50 



4 50 


4 25 


a ,00 

a : 00 

a. till 

2 50 

a. on 

a. no 


2 75 






2 , 25 










2 OO 


S 2,00 






2 , 25 



5 50 


5 50 




4 50 


4 , 25 




a l«l 

2 25 

a on 



‘ Eight h«nir». 


* Ipnirs, 
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Wage Scale 



Feb. 28, 1012, 

April 1, 

1012, 

July 24 

, 1012, 

Jtj'LY B 

1013, 

Bkpt. 1 

1913, 

Occupation 

Ten Hours 

Nine Hours 

Nine Hours 

Nine Hours 

lOuaiT Hours 

Plow holders 


2.25 

2.25 







Plumbers 




4.50 






" helpers 




3.00 






Rigger boss 


4.50 


5,00 


3.50 


4 25 


Rigger 














4 . 50 




‘‘ helpers 


2.25 

2.25 



2 . 25 

2 . 25 

2 25 

2 . 25 







2 . 50 

2.50 

3.50 

3.50 







3.00 

:bo(» 



Stone mason boss 



3.50 







«< <4 

,3 . 00 


3.00 


3.00 





Steam fitters 




4 . 50 






“ helpers 

Teamsters. 4 uml 0 




3.00 






head 


3.00 


3.00 






" 2 head 


2.00 

2.00 

2.25 

2 . 25 

3.00 


3.00 


“ fresnos and slips. 

2 . 25 2 . 25 

2.00 

2.00 

2.50 

2.50 





" plow 

2.75 ..... 

2 . 25 

2.25 







Tinners 





4.00 


4,50 


■t 25 


" helpers 




2.50 

2.50 



3.00 


Tool room man 



2.00 

2 . 25 






Tool sharpeners 



2.50 

3.50 


4.00 




Track boss 




4.25 





r. 

« 1 « 4 

Water boys 

1.30 


1.00 

2.00 

2 t)0 

2.00 

2.00 

1 . 75 

B7. 

Warehouse hedp 






3.00 

2 . 50 

3.00 



(MrAP'l'lOH. V 

RAW MATERIAI. PRICES 


Prices of Raw Material F. O. B. Clifton During New Smelter Construction 


Name 

Aaplialfc (Trinidad) 

Asbestos sheets 

Brick red standard, 2'' X 4" X H" 

** silica A1 strnijrhtH, 2^' X 0" X 12" 

" " B2 " 2r'X4|"X9" 

“ " C 2 " X iV' X 20" 

" I) 1 " :r X iV' X 15" 

“ Fire “Star", 2^' X 4^" X 0" 

“ “ “Athens," 2|" X 4§" X 0" 

" MuKiieHite straiRhis, 2)" X 41" X 0" . . . 

" “ StKieial HhapeH at rate of $1HO,40 per M brick 2|" X 4 |" 

contents, c.fir. "A" special is 2.2700 larger than a 2§" 
wonhl cost 2.3700 X S1H0.4(). 

Bolts, carriage X 2" 

" machine X 2" 

“ “ r X 2 " 

“ “ t" X 24 


Belting convtsyor ruhlier, 7 - 5 50" wide 

“ “ “ 5X1-*", 20" “ 

" “ “ 0 4’ 20" ** 

Castings, rough iron 

Cement, “ El Toro" brarul. 


Puiru 

Vxvv 

S3 . 02 

Cwt. 

5 , OH 

•• 

lo.oHn 

M. 

OH, 10 

44 

52.20 


IHI. l«t 

44 

MH.02 

44 

40 . OtH 

«l 

40,00 

4* 


41 


X 0", figtiring !r»»m tmbien! 
X 4" X 0" brick, tliercfurc 


.... 0,07 C. 

1,01 

2,20 “ 

. ... loot 

. ... 3,03 Bln ft. 

I.OMIH 

.... 2.1H0H 

2. 00 to .3, 00 Cwt. 

0.7225 sack 
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XJNIT I'DNSTlitH’TH^N VOHTS 


Prices of Raw Material F. 0. B. Clifton During New Smeller Construction (f’«n) 


Name; 

Clay, fire 

Coal, steam 

Conduit I'' galvanised , 

Gasoline , , 

Grease “Arctic*’ No. 4 

Glaea, factory ribbed, X “0“ . . 

Hay, alfalfa 

Iron, corrugated No. 22, lO-ft. length.^ 

*(* galvanised No. 20 

“ round and square, base,. . 

“ flat base 

“ sheets . . . 

Lumber, common U. O P ....... . . , 

No. 2 T &. G fl(»oring. 

Lend, white. ... 

Linuv burnt 

Nails, common, base 

Oil, linseed 

“ coal 

Pipe, black 1 in . . 

** 2 in 

“ 4 in . . , 

“ (» in. 

“ 8 ir; , , 

“ sewi‘r din 

“ 12 in , , . . 

“ Uliu 

Poveder, black 

“ “nereides,** dO {uu cent, 1“ 8“,.. 

Hails, 00, second-hand . . , , 

Hope, Manila, bns<* 

Sand and gravel 

Shafting d- 41 C.H 

Silicate of soda 

Steel structure _ 

Ties, white oal< 

Tile. 4 X 8 X 12". “ KI Paso" 

Valves, gate brasN “(Tune" 1 in. 

" “ “ 2 in...... 

d in. ............. . 

. “ " IB “ din 

Wire, No. 12 weatherproof, . . 

No. 4 double braid stmmh'd. , . 

No. 12 gulvaniml 


i’nirr. 

r.NiT 

17 IHl 

ton 

Hf..7 17:> 

u 

, MO 

C. ft. 

l» 7:1 

gal. 

fi ."♦jj 

ewt. 

. IMMMH 

c. 


t»tn 

(» 


;i . p.» 

;» q 

<nvt. 

2 MM 

’M 

M. 

Ml TO 


H HU 

e tt ! . 

lU UH 

f fUi 

2 HI 

cut. 

0 010.1 
« » \ ;! 

gfd. 

17 XI 

M U, 

0! HI 

*• 

Vsii ;*il 

• 

!fl 

*. 

V7u h7 


7 ; 0$ 

li 

M;? , wi 


P;i;i UM 


7. urns 

ewi. 

(m U; u7m| 


27 

o*n 

U« Mti 

Cttt 

1 nt» »Ur 

' *’U yd, 

:i 7 h 

tnvt , 

12 . Ih 2 

bill 

M U 

ewt. 

1 

earh 

Mh 712 


71 oil 

r. 

7m m 


0. 20 

fv'u-h 

4 m 


2:1 IH 

e wt 

Mil m 

M ff. 

0 |OM 

tnvi. 






CiEKEKAL Peak of 

Nmnbers in circles refer to list on opposite pa^. 




REFERENCE LIST FOR GENERAL PLAN OF SMELTER 

(See Opposite Page) 

. Drainage Ditch 29. Boiler Building 

. Depot 30. Reverberatories 

. 6-in. Wafer hlain from Clifton 31. Converter Dust Chamber 
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Plow Hheiot of Smklteii. IIkavy Lineh Rbi’ubmknt Conveyous. 
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CHAPTER VI 


DESCRIPTION OF COSTS 


Engineering 


Account 7100 — ^Total Engineering Expense. 

This account is a summation of accounts 7,101 to 7,200 inclusive, also 
of 9,000.1, power plant engineering cxpcn.se. These aeuiounts cover the 
engineering expenditures as their respective lieadings would indi(iate. 
As the total engineering expense they rcineseut a perccnitage of the 
total cost of the smelter, less the engineering and indirect (ixpenses, 
and have been so reported. In the making of any total estimate based 
on the unit costs derived from this sheet, it is assumcul that of the total 
estimate so arrived at, 5.40 per cent, will b(5 takfm and added thereto 
to ascertain the item of engineering. 


Account 7001 — See Account 8999. 
Account 7004 — See Account 8999. 
Account 7101 — See Account 7100. 
Account 7103 — See Account 7100. 
Account 7104 — See Account 7100. 
Account 7106 — See Account 7100. 


Account 7201 See Account 7100. 
Account 7202 See Account 7100. 
Account 7203 - See Account 7100. 
Account 7204 — See Account 7100. 
Account 7206 — See Account 7100. 
Account 7206— -See Account 7100. 


YARD TRACKS AND INDUSTRIAL SYSTEM 
Tracks 

Account 7301 — ^Excavation. 

This cost covers all of the excavating, barrow and grading ineidfurt to 
bringing the road beds of the New Riruiltor trac^ks to sub-grade;. The; 
materials worked varied from rock (Gila ( 'onglome'rato) through hard 
clayey soil filled with one-man stonees, to light loam. The means 
employed to excavate covered the use of powder, plows, picks and 
shovels, slips and fresnos. The work cov(;red by this ciost was not 
carried on continuously, but as conditions about the plant permitted. 
The unit cost represents fairly the average <!ost of shallow oxc.avating 
in large amounts about the smelter site. 

Account 7302 — ^Ties. 

This account represents 700 steel tics, 7,65(5 white-oak ties laid in 
track, 524 white-oak ties in stock, 300 Oregon pine switch tii»? laid in 
track, and 1,082 white-oak ties used in temporary tracks and in han- 
dling machinery. There is also included here the lal)or of unloading, 
stocking, handling to points about the plant and placing upon the 
various grades. The steel ties are 7 ft. long, furnished with four No. 
23 clips for 60-lb. A. S. C. E. rail, laid on 4 ft. 8| in. gauge. They 
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were furnished by the Carnegie Steel Company and cost $1.66 each. 
(See Fig. 10.) The white-oak ties are rough hewn, 6 in. by 8 in. 
by 8 ft. and cost $1.05 apiece. 

The switch ties were of Oregon pine, standard size and various lengths, 
according to their position in the track and the size of frog. They cost 
at the rate of $30.00 a thousand, board measure. The account thus 
stands as follows: 

Labor .‘ii;425.13 

Wood ties 9,614.80 

Steel ties 1,162.93 

Sri,2()2.<)2 

The average cost of each wood tie in the track represents $1.31. The 
ties were laid about 58 to the 100 ft. (See Fig. 10.) 

Account 7303 — ^Rails and Rail Fastenings. 

The rails covered by this account were s(uu:)nd hand, i)ur(*lu)S(i(l from 
the Arizona and New Mexico Railway; 60 11). A. S. (h hh standard. 
The track laid totaled 14,813 ft. long and was dividcHl as follows: 


On wood ties in dirt On trestle 


Track No. 6 

. .2,660 ft. 

Track No. 7 

.294 ft. 

7 

. .1,023 ft. 

15 

.403 ft. 

8 

,.1,940 ft. 



9 

. . 340 ft. 

On tics 


10 

.. 645 ft. 

Track No. 13 

.665 ft. 

12 

. , 1,053 ft. 



13 

. .1,396 ft. 



14 

..1,060 ft. 



15 

, . 1,685 ft. 



On wood ties in 

dirt 

On steel tit^s 


Track No. 17 

212 ft. 

Track No. 14 

.283 ft. 

18 

....279 ft. 



19 

... .290 ft. 



24 

....585 ft. 




The account is divided up as follows: 


29,626 ft., 60 lb. rail @ $27.50 a ton. . $8,147. 15 

986 pr. angle bars @ $0.50 493.00 

4,000 bolts @ $3.50 a hundred 140.00 

4,000 nut locks $1.07 a hundred 42.00 

95 kegs spikes @ $4.54 431.30 

$9,254.25 

Miscellaneous 585.54 

$9,839.79 

Labor 392.00 
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The miscellaneous item covers many second hand tie plates, short rail, 
material for extra angle bars made on the site, and a |)ortion of tem- 
porary construction. The labor item represents hiuulliug, unloading 
and work on angle bars incident to different punching of rails. 

Account 7304 — ^Frogs and Switches 

This item covers the cost laid in track of the following numlicr of frogs 
purchased from the Cincinnati Frog and Switch Comiianj''; 

9 No. 9 frogs with switches 
7 No. 4 frogs with switches 
2 No. 2| frogs with switches. 


It also covers labor incident to replacing; 4 or 5 old frogs laid previous 
to the arrival of the new material. Intduded witli the old installation 
labor is the cost of making several now switch points. 

Account 7306 — Laying, Surfacing and Ballasting. 

This account covers the laying of all tracks in the industrial system 
about the smelter and the ballasting of siudi tracks where ballasting 
was required. The total amount of track laid was 17,130 ft., of which 
697 ft. was upon steel trestles. 

The ballast used varied according to tlio conditions prevailing at the 
time. A largo amount of the tracdc was ballasted with !nat<u*ial l)or- 
rowed near the site, while other portions were ballasted with red 
oxide tailings from the leacher at the (U)st of $0.25 a yard, eitlu^r durtq)ed 
upon the track and spread with tlie use of tlio locomotive, or because 
of the excessive degree of track curvature for the locomotive, dumped 
and hauled to the place required. 

The work of track laying and l)allasting extcmdcul over many months, 
being prosecuted as the tracks were recpiired for use, and in sonu^ cases 
as the steel arrived or l)allast could bo obtaiiuul. All tracks wtu’e stand- 
ard gauge. 

Trolley System 

Account 7306— Poles and Setting. 

This account covers the cost of stands, poles and ties to which the polos 
were attached as well as the labor incident to th(^ erection of this work. 
There were 102 poles made of 4-in. pipe on an avc^rage of 16 ft. long set 
in a cast-iron stand 16 in. high. Tlie accompanying sketclies show 
four different conditions; double track with two poles used on the far 
sides of both tracks; double track one pole used l)etween two tracks; 
single track and one pole and bracket on tlui under side of the slag 
track cut floor. (See Figs. 1, 2, 3 and 4.) 
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Account 7306.1 — ^Brackets and Wiring. 

This account covers all the material and labor incident to putting up 
the trolley line brackets, stringing the wire and insulating the work. 
The length of the trolley system is 7824 ft. of which 7,346 ft. is No. 000 
H. D. grooved copper wire and 478 ft. of 25 lb. rail used through the 
slag track cut. The cost here has been figured on the lineal feet of 
system. Below is a list of the majority of items in the material 
account. 

50 Insulator brackets similar to Ohio Brass Co. No. 1,254 
200 Trolley brackets similar to Ohio Brass Co. No. 10,998 
Six 15° frogs similar to Ohio Brass Co. No. 10,115 
Six 15° frogs similar to Ohio Brass Co. No. 10,016 
Three 15° frogs similar to Ohio Brass Co. No. 10,388 

The messenger wire was |-in. strand extra soft galvanized steel strand. 
Extension arms were made of IJ-in. pipe, 9 ft. long. One-cpiarter 
inch rod was used for arm brace. The voltage carried for the line is 
230 D. C. 

Account 7306.2 — ^Rail Bonds. 

This account covers cost of all material and labor incndent to making 
the electrical bond throughout the trolley system. Each l)ond re- 
quired the drilling of two l-in, holes through the wel> of the rails. 
For the most part it was necessary to remove and rej)lace the angle bars. 
Five hundred twenty-one No. 000 cable rail l)ond8 with |-in. liollow 
comp, studs, 1 ft, 11 in. center to center—see Fig. 5— typ(i (h P. 2— 
A. S. & W. Co. furnished complete with drift pins. (See Fig. 5.) 

Account 7306.30— Lighting. 

This account covers the cost of all material and labor incident to light- 
ing the trolley line. The electricity here used was taken dir(U‘,t from 
the trolley lines. Fifty-seven lamps— 240 volt— 120 watt carbon fila- 
ment were installed. Four thousand feet of wire were used. 

RoUing Stock 

Account 7307 — Cars, Electric Locomotives, etc. 

This account covers the cost of the following equipment together with 
the labor of unloading, trying out, removing the air brakes from the 
slag cars which came in on their own wheels, installing extra controlk^rs 
on slag cars, and a large amount of repair work not carried by account 
7307.1. 
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Three 18-toii calcine cars, weight of each 
including electrical equipment 33,200 lb. 

from Kilbourne & Jacobs Mfg. Co 

Four 225-cu. ft. capacity electrically oper- 
ated slag cars, from M. H. Treadwell 
Co. Cars are side dumped by 15-h.p. 
motors; can also be dumped by hand. 

Weight of one car 57,000 lb 

Two 18-ton electric locomotives from 
Westinghouse Mfg. Co. Draw-bar 
pull 8,000 lb. Each locomotive has two 
84-h.p. motors. Weight of each loco- 
motive is 43,950 lb 

Weight of each locomotive is 43,950 lb.. . 
One clinker larry car, 12 J tons capacu'ty, 10- 

h.p. motor, weight 11,000 lb 

Two trailer cars, 165 cu. ft. or 25,000 lb. 

capacity, weight of each car, 5,000 lb . . . 
Two 15-h.p. 220- volt drum type coutrollcrs 
for electric locomotives to dump slag cars 
One pair Schoen rolled steel wheels with 

axles for slag cars above 

Miscellaneous material 


Factory 

Cost 

Freight 

Total 

$7,200.00 

.11,394.22 

$S,.504.22 

11,620.00 

513.48 

12,133.48 

8, 500. 00 

J,3.S().()3 

9,880.03 

8,500.00 

1,380.03 

9,880.03 

1,450.00 

176. 00 

1,626.00 

680.00 

lOO.OO 

840.00 



165.64 



115.66 



662. r>o 



$34,017,63 

on top m) 

re too high 

to operate 


(See Figs, 122, 123, 124, and 125.) 

Account 7307.1— Calcine Car Alteration. 

The calcine cars with their pantograph 
successfully beneath the roasters. To overcome this (Ulfitnilty the 
tracks beneath were lowered 1 ft. and tlio cab end of the (uir was 
cut down 18 in, in height. The pantograpli was tlum platnul on tln^ (‘a.b 
end of the car. Much difficulty was also expericmied witli tlie |)anto- 
graphs themselves, especially when the cars W(^re on short curves and 
taking switches. This account covers all the labor and inat(irial inci- 
dent to overcoming these difficulties. 


Trestle Approach to Reverberatory Building 

Account 7308— Excavation. 

The ground excavated was cemented sand and gravel, ovc^rlain with 
soil permeated with caliche. All the work was done by hand, using 
picks and shovels. The excavated material was cast to the side of 
the pier holes, and in some cases it was handled three times. 

Account 7308.1— Foundation. 

The kind of foundation here represented is the pier typo. Sixty piers 
were cast 5 ft. by 5 ft. by 8 ft. One large abutment was 26 ft. high, 
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including its footing. The mixture of concrete used was 7 parts of gravel 
and sand to 1 part of cement, mixed by hand and transported in wheel- 
barrows, an average of 80 ft. There was no reinforcing, but two anchor 
bolts, I in. by 2 ft. long, were placed in every footing. About 70 
per cent, of the concrete was formed. The pier tops were finished to a 
perfect elevation. This is true of all other foundations where they 
support steel columns. 

Account 7308.2 — Steel Structure. 

This steel trestle was a part of a contract between the Arizona Copper 
Co. and the Kansas City Structural Steel Co. who furnished erected 
the major portion of the structural steel aliout the plant, at a ton 
price of $72.80 f.o.b. El Paso, and the corrugated iron at $81 
f.o.b. Pittsburgh. In every case where a steel structure occurs 
in this cost sheet, an additional amount of money has been expended 
for a variety of purposes. A new unit price is therefore obtained 
which varies with the structure in question. The extra expenses 
entailed are the freight from Pittsburgh and El Paso, the luml)Gr for 
nailing strips, air lines and power for riveting and erecddng, extra 
trackage to deliver steel within required distanc.e of erection site 
according to contract, and many smaller items rightly debited here. 
The unit figure therefore arrived at gives the actual cost of the steel 
structure as it stands in every case. There wore 1()3.97 tons of struc- 
tural steel used here. 

Account 7308.3 — Woodwork. 

This account covers the labor and material for the ties, walkways and 
railing upon the steel trestle. In the case of the tics they wore laid 
for large part upon 173-ft. radius curve and required dapping to accom- 
modate a |-in. web projection of steel plate sticking up from each 
of the two girders which they spanned. The material used was as 
follows : 


18,398 ft. b.m. 8 in. by 8 in. ties o.p $652.98 

9,248 ft. b.m. 2 in. by 4 in.; 4 in. by 4 in.; and 2 in. by 12 

in. 872 lb. J-in. round iron 21.37 

Nails, bolts and miscellaneous 94.57 


$768.92 

150 Ton Track Scales^ — ^Receiving Yard 
Account 7309 — ^Excavation. 

The excavation was in tight sand and gravel. It was done with pick 
and shovel, handled into cars and hauled 500 ft. 

Account 7309.1 — ^Foundation. 

This was a job of plain concrete mixed 8 parts sand and gravel to 1 
part cement, hauled 2,000 ft. by teams and wheeled in barrows 50 ft. 
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to place. The concrete was principally walls with a few piers. Eighty 
per cent, of the exposed surface, other than top and bottom, was formed. 
A great many |-in. bolts were set in the concrete. (See Fig. 7.) 

Account 7309.11 — Cost and Erection. 

This account covers the material and erection of one 50-ft., 150-ton 
suspension platform track scale with type-registering beam, graduated 
by 10 lb. The platform was arranged for two gauges of dead and live 
rails — 4 ft. SJ in. and 3 ft. The scale was furnished by Fairbanks 
and Morse. The material portion of this account is divided up as 
follows : (See Fig. 7.) 


One 50-ft. 150-ton suspension platform track 

Cost 

Freight 

Total 

scale 

294 rail clips 

$1,351.00 
45.00 ' 

$480.09 

1 

$1,837.09 

75 stands and 72 rail blocks 

Patterns for blocks and stands 

211.85 
28.70 J 

1 77.. 86 

362.91 

Structural steel for track scales 

Twenty-five 10 by 12 6 ft. ties and 2 by 12 



1,089.62 

planks covering 



55.83 

Bolts, washers, round iron, nails, etc 

Account 7309.30 — Scale House. 



105.41 

$3,450.86 


This account covers the cost of material and erection of the scale house. 
The building in plan is 9 ft. 6 in. by 10 ft. with a shed roof. In front 
it is 10 ft. 6 in. high, and in the rear 8 ft. The studding is 2 in. by 4 in. 
and the rafters are 2 in. by 6 in. The siding is corrugated iron and on 
the roof is 1-in. sheething and composition roofing paper. Tliere are 
two windows in both front and rear, and a door in each end. (See 
Fig. 8.) 

Bridge No. 1 

Account 7310.1 — -Foundation. 

The concrete covered by this account consisted of two footings about 
6 ft. by 6 ft. by 55 ft. with two abutments about 3 ft. by 14 ft. by 55 ft. 
at base to 14 ft. at top. It was plain concrete, 7 parts sand and gravel 
and 1 part cement, mixed by hand and by machine and wheeled 45 ft. 
to place. Ninety per cent, of the vertical and inclined surfaces were 
formed. 

Account 7310.10 — Bridge No. 1 Steel Work. 

This work was covered by the Kansas City Structural Steel Co.'s 
contract. (See account 7308.20.) The bridge consisted of two gird- 
ers — each of three 18-in. by 50-lb. by 20-ft. I-beams, connected with 
bolts and separators and anchored to the foundations with four 1-in. 
bolts. 
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Culvert No. 1 

Account 7311 — Culvert No. 1 Masonry. 

This was a stone culvert 534 ft. long, with inside dimensions 4 ft. by 4 ft. 
The top was built of old 50-lb. rails at $15 a ton, spaced 8-in. centers 
and rendered tight with stones set with cement mortar in between rails. 
There is 20 ft. or more fill over the culvert at various points. The 
stones laid in cement mortar for the sides and bottom were obtained on 
the site. 

Retaining Walls 

Account 7312 — ^Excavation. 

This was a long narrow cut through fill, earth, and sand and gravel. 
It was taken out with picks and shovels and transported 200 ft. with 
slips. 

Account 7312,1 — Concrete, 

The concrete covered by this account was a wall of gravity section, 
8 in. at the top, of various heights and 80 ft. long. The mixture usckI 
was 7 parts sand and gravel to 1 part cement, wheeled 50 ft. Half 
of the yardage was hand mixed and half machine mixed. 

Account 7312.20 — Masonry. 

This wall was built of stone which was gandy to the site and was laid 
in cement mortar. The wall was 124 ft. long, 12 in. to 18 in. thick 
and from 2 to 5 ft. high. 

40-Ton Track Scales on Calcine Track 
Account 7313 — -Excavation. 

The excavation here covered was a small rectangular cut through tight, 
red soil, filled with large stones. It was picked, shoveled and wheeled 
in barrows 50 ft. 

Account 7313.1— Foundation. 

The concrete under this account was small walls about 30 ft. l)y 5 ft. 
by 22 in. and a 10-in. slab. It was mixed 7 parts sand and graved to 
1 cement by hand and wheeled 25 ft. to place. Al)out twemty-six 
|-in. bolts were set in the concrete. Eighty-five per cent, of thcj 
vertical surface of this concrete was formed. (Sec Fig. 9.) 

Account 7313.20— Cost and Erection. 

This account covers the cost of the material and its er(iction of one 
40-ton track scale. The scale platform is 24 ft. long with on(‘. 4-ft. 
8J-in. track passing over it. It has a typ(^ registering beam. Tlu^ 
scales were furnished by Fairbanks Morse Co. Itemized, tlie mat(^- 
rial accounts stand as follows : 
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Cost Freight Total 


1 40-ton track scale complete $400 $116.86 $516.86 

G-in. by 6-in. ties; S-in. by 12-in. stringers. 2-in 

by 12-m. decking 26.19 

6-in. and 5-in. channels and 5-in. I-beams 102.85 

Strap steel, bolts, pipe, hauling, etc 64.95 


$710.85 

(See Fig. 9.) 

Account 7313.30 — Scale House. 

Same as 7309.50 — practically. 

Trestles to Receiving Bins 
Account 7314 — ^Excavating. 

This excavation covered two large abutments 6 ft. in the ground and 
10 piers going about 1 5 ft. into the ground. The material excavated was 
earth and adobe. It was handled in the pier footings by a windlass. 

Account 7314.1 — ^Foundation. 

The concrete here covered was in two large alnitments and in 10 piers. 
The abutments were about 8 ft. by 16 ft. by 24 ft. and the piers 7 ft. 
by 7 ft. by 23 ft. Forty-eight |-in. bolts were set in the concrete. 
Twenty per cent, of the vertical surfaces were formed. The concrete 
was mixed in proportions of 7 parts sand and gravel to 1 i)art cement. 
A large amount of boulders were used in the piers. Thci concrete was 
both hand and machine mixed, and was wheeled in barrows an average 
of 200 ft. 

Account 7314-2 — Steel Structure. 

There were 109.53 tons of structural steel used here. 

Account 7314.30 — Woodwork. 

The woodwork here was practically the same in every respect as 
7308.50, with additional walkways of 2 by 12 planks, nailed to strips 
bolted to the steel. 

16,920 ft. b.m. 8 by 8 ties and 6 by 6 guard rails. 

10,286 ft. b.m, 2 by 12, 2 by 4, 4 by 4 walk and 27,206 ft. total b.m. 
railings was used. 

(See Fig. 6.) 

Receiving Bins 

Account 7401 — ^Excavation. 

This work covered the digging of a number of piers 7 ft. by 7 ft. to a 
depth ranging from 16 ft. to 25 ft. into gravel. The dirt was easily dug 
but had to be handled from the lower half of the holes with windlasses. 
It was carted away at the top 225 ft. 
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Account 7402 — ^Foundation. 

Only 5 per cent, of this concrete was formed. The lower part was 
machine mixed in proportions of 12 gravel and sand to 1 cement, while 
the upper part was 6 to 1. It was wheeled 200 ft. to place. The top 
surfaces were trowel finished to a perfect elevation for receiving the 
steel. 

Account 7403 — Steel Structure. 

There were 11.35 tons of corrugated and 341.74 tons of structural 
steel used here. (See account 7308.2. See Fig. 11.) 

Account 7404 — Gates. 

This account covers the cost of material, unloading hauling, fal)ricat.ion, 
alteration, and erection of 30 gates beneath the receiving bins. All 
cast-iron parts together with operating wheel, shaft and gate ii.s(4f 
were purchased outright. 

The chutes attached to the gates were fabricated in the lunv snu4i.(4‘ 
shops. The parts were assembled in the field and tluire ercct(Hl. 
holes in the steel structure to which the gates were attac^hed had to b(‘ 
rebored in the field. The counterweights for the 12 coarsci ort^-bin 
gates were made on the job and erected. Those 12 couut(U'W(ught.(Hl 
gates are opened by rack and pinion, operated by a hand whec^l tuid 
cutup through the stream. The chutes to guide the or(^ to tlu^ fec^hu' 
are of f-in. plate, while the gate is f in. The other 16 gat(\s for 
the concentrate bin are similar to the aV)ove, but ar(^ not counter- 
weighted and cut down through the stream. (See Fig. 12.) 

Account 7405 — Conveyor No. 1. 

This account covers the entire labor and material (ionn(H!t(^d witli thc^ 
installation of conveyor No. 1. It does not include the ste(4 franui to 
which the idlers are attached, but does cover the cost and installati(m 
of the traveling feeder with the necessary ties, rails, wire tind motor. 
This segregation of charges is true of all (ionveyor (;osts givcui in this 
Cost Sheet. All the conveyors were furnished by the llobins ( k)nvc\y- 
ing Belt Co. Conveyor No. 1 was a 3()-in. bolt, making a 97-ft, 
conveyor with a 3-ft. rise, operating at a speed of 150 ft. per minut(% 
capable of handling 100 tons per hour. It is supplied with 124n. 
material from the bins above it through a speeded fcedcu*. (Secj 
Fig. 6.) The material account is segregated as follows: 

Cost Freight Total 

202-ft. SO-in. belt $686.80 $46.45 

Feeder belt 56.75 

Conveying idlers, etc 1,497 J 2 185.09 

Cent, switch 34.00 2.20 

Broken pulley 44.00 

Miscellaneous material 307 .73 

One 5-h.p. motor 87.05 


360 AR nA 
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Account 7406.01 — Conveyor No. 22. 

This conveyor is similar to No. 1. It has a 20-in. belt, making a 
conveyor 117 ft. long, with a 3-ft. rise, operating at a speed of 200 feet 
per minute with a capacity of 150 tons and taking |-iu. concentrates 
through a speeded feeder. The material account is segregated as 
follows: 

Cost Freight Total 

241-ft. 6-iii. to 20-in. belt $432.38 $31.94 , 

Feeder belt 56.75 

Robins material 1,367 .50 169.07 

Cent, switch 34.00 2.21 

Miscellaneous material 317.14 

5-h.p. motor 87.04 


$2,294.81 $203.22 $2,498.03 

(See Fig. 13.) 

Account 7407 — ^Lighting. 

The receiving bins were lighted with 22 drop lights using 100 volts 
A. C. current. 


Crushing Plant 

Account 7701 — ^Excavation. 

This was a large rectangular cut for the Crusher Building made through 
cemented sand and gravel, with streaks of soil running through the 
cut hardened by caliche. The work was done with pic^k and shovel 
and handled by wheelbarrow into carts and hauled 225 ft. 


Account 7702 — ^Foundation. 

This concrete was reinforced with |-in. and |-in. round, medium steel 
rods. It was cast in walls, 12 in. thick, about 12 ft. high and as a 
12-in. floor slab. The concrete was machine mixed in the propor- 
tions of 5 sand and gravel to 1 cement and about 60 per cent, of 
the vertical surfaces were formed. It was wheeled in barrows 400 ft. 
up an 8 per cent, grade. 

Account 7703^ — Steel Structure. 

There were 5.17 tons of corrugated iron and 19.90 tons of structural 
steel used. (See account 7308.2.) 

Account 7703.1 — ^Doors, Windows and Frames. 

The material here used for openings was as follows: 

9 windows and frames 3 ft. lOf in. by 7 ft. 8 in., 24 lights. 1 
4 sash and frames, 2 ft. Hi in. by 3 ft. Hi in., 9 lights. J 


Balance, butts, catches, etc 25.38 

Lumber for sills 6.93 


$170.71 
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Account 7703.2 — Painting Woodwork. 

All the woodwork was painted with two coats of lead and linseed oil 
in cream color. 

Account 7704 — Crushing Machinery. 

This account covers the material cost and labor of installing the 
following machinery: 

One 36-m. by 18-in. Farrell Crusher, second hand, weight 


50,000 lb 81,000.00 

Miscellaneous lumber 93.61 


81,093.01 

Account 7704.1 — Chutes. 

This account covers the cost of material noted below, the labor of 
fabricating the spouts, hoppers, and their erection: 

1 Grizzly screen 3 ft. by 8 ft. made of 1-in. bars, having 25-iu. by 
2i“in. openings, framework made of A-in. plate and 3-in. l)y 
3-in. angles. 

1 Spout for grizzly, dumping on conveyor No. 4 made of A-in. steel 
plate and 2-in, by 2-in. by i-in. angles. J-in. C.I. liners used. 

1 Hopper for crusher made of A-in. steel plates 2J-in. by 2a-in. 
by |-in. angles, f-in. C.I. liners used. 

Account 7706 — Shafting, Pulleys and Belting. 

This account covers the material cost and erectioti of tlie following: 


1 Pc. shafting 4 A in. by 6 ft. 6 in. with two collars 829.64 

1 Pc. shafting 4 A by 5 ft. 3 in 10.51 

Two 4 A -in. rigid pillow blocks 58.55 

One 48-in. by 11-in. split pulley 47.59 

One 36-in. by 16-in. split pulley 43.71 

Two 4 A -in. safety collars 5.39 

43 ft. 10-in. two-ply leather belt 60.80 

42 ft. 14-in. two-ply leather belt 220.37 

Miscellaneous 0.79 


$483.35 


Account 7706— Motor. 

This account covers the cost of the following material and the installa- 
tion: 

One 50-h.p. Crocker- Wheeler squirrel-cage motor with starter $478.41 
Lumber for housing motor 35.23 

$513.64 

Account 7707 — ^Power Wiring. 

Account 7707.1— Lighting. 

This account covers the cost and installation of the following material: 
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8 drops 16 candle power 

30 ft. brewery cord 

350 ft. No. 12 weatherproof wire 

45 ft. 1-in. conduit. 

Switches, bolts, etc. 

Sampling Plant 

Account 7801— Excavation. 

This account covers the excavation of the sampling plant and the 
necessary backfill tamped in 5-in. layers in the low parts where the 
basement concrete floor was cast. It was done with picks, shovels 
and wheelbarrows, through earth, sand and gravel. 

Account 7802 — ^Foundation. 

This concrete was cast in the walls and piers of the sampling plant. 
It was mixed by machine in the proportions of 7 parts sand and 
gravel to 1 part cement and wheeled in barrows 150 ft. Ninety per 
cent, of the vertical surfaces of the concrete was formed. The cost 
of all anchor bolts as well as the finish to exact level for building 
columns is included here. 

Account 7802.1 — Concrete Ground Floor. 

This was plain concrete floor laid with sand joints in about 6-ft. square 
blocks 5 in. thick, in the proportions of 5 parts sand and gravel to 
1 cement. The top finish was 1 in. thick, made 2 parts sand to 1 
cement, troweled smooth. The concrete was mixed by machine 
and transported 175 ft. in barrows. 

Accoxmt 7802.2 — ^Reinforced Concrete Floors. 

This concrete was cast over steel I-beams, using forms between the 
steel beams. The mix was the same as the above floor with the 
same top finish. The reinforcing used was Clinton welded fabric 2- 
in. by 12-in. mesh. The floor was in. thick. The concrete was 
mixed by machine and transported 500 ft. to place by wagon, wheel- 
barrow and hoist. 

Account 7803 — Steel Structure. 

There were 13.46 tons of corrugated iron and 97.39 tons of structural 
steel used. (See account 7308.2.) 

Account 7803.1 — ^Doors, Windows and Frames. 

This account covers the purchase price and erection cost of material 
enumerated below. The doors are not given in the list, as they were 
made upon the job, but correspond to the frames noted. Necessary 
hardware is also included in the cost. 

Fourteen 24-ligbt windows 3 ft. 9i in. by 7 ft. 8 in, by If in. 
with frames 

Twenty-nine 40-light windows 7 ft. 5f in. by 3 ft. lOf in. by 
If-in. with frames 
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Two 9-light windows 2 ft. Hi in. by 3 ft. Ilf in. by If in. 
with frames 

One 4-ft. 8-in. by 7-ft. 4-in. door frame 
One 9-ft. 2-in. by 8-ft. 10-in. door frame 
Three 4-ft. 8-in. by 7-ft. 4-in. door frames 
Five 3-ft. 8-in. by 7-ft. 4-in. door frames 
One 3-ft. 8-in. by 7-ft. 2-m. door frame 

One 9-ft. 2-in. by 9-ft. 2|-in. door frame $504.90 

(See Fig. 14.) 

Account 7803.11 — Painting Doors and Windows. 

This covers the material and labor of applying two coats of linseed oil 
and white lead. 

Account 7804 — Shafting, Pulleys and Belting. 

This is not a good cost. The labor is unquestionably too low and luis 
been absorbed by some of the following accounts up to a(;eount 7807.5. 
Eighty-five feet of shafting, varying in size from ll;* in. to 3iV» in. 
with 28 pulleys of various diameters and face with tlie various hang(n\s, 
collars, etc., and 1,325 ft. of 3-in. to 12-in. leather Ixdting w(n*(^ to l>(‘. 
taken care of here. The material is correct. (Scje Fig. 108.) 

Account 7806 — Motors. 

The material covered by this account is as follows: 


One 15-h.p. squirrel-cago motor $189.94 

One 75-h.p. slip ring (>44.00 

Overload release 14.25 

Miscellaneous 39 . 38 


$887.57 

Account 7806 — Power Wiring. 

Account 7806.1 — ^Lighting. 

36 drop lights 

No. 12 weatherproof wire used in conduit $140.57 

Account 7807* — ^Rolls and Samplers, Cost and Erection. 

This cost covers the price and installation of the following material, 
together with the application of two coats of Dixon's Silica Grapliitc* 
paint upon the Rolls, Samplers and Chutes: 


2 sets 24 by 12 rolls, from Chalmers 

Cost 

Freight 

Total 

and Williams 

1 set 42 by 16 rolls, from Chalmers 

$1,330.00 

$344.16 

$1,674.16 

and Williams 

1 set 48 by 12 rolls, from Chalmers 

1,567.50 

482.40 

2,049.90 

and Williams 

One 27-in. Snyder sampler with 28- 

1,710.00 

716.43 

2,426.43 

in. by 3|-in. pulley T. & L 

38.00 

5.04 

43.04 
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Two 42-m. Snyder samplers with 40- 

in. by 3J-in. pulley T. & L 

1 No. 1 Vezin sampler with spout 
arranged for 5 per cent, cut, Allis- 

Chalmers 

1 No. 3 Vezin sampler with spout 
arranged for 10 per cent, cut, Allis- 
Chalmers 


Cost 

Freight 

Total 

133.00 

29.95 

162.95 

162.00 

20.51 

182.51 

220.00 

45.64 

265.64 


Two 5-T steel plate crawls for 12-in. I's. 
One 4-T steel plate crawls for 10-in. I^s . 
Two 3-T steel plate crawls for 9-in. I^s. . 

One 5-T Triplex chain block 

One 4-T Triplex chain block 

Structural steel, machine parts 


Cost Freight Total 
.$104.00 $15.76 S119.76 


40.00 

6.11 

46.11 

64.00 

8.61 

72.61 

112.00 

14.49 

126.49 

88.00 

9.10 

97.10 



632.44 


Miscellaneous, etc ,899 . 14 

(See Figs. 15, 16, 110, 111 and 112.) 

Account 7807.1(>~Cast Iron Liners and Drying Pan, and Erection of 
Chutes. 

This accQunt covers the erection of account 7807.5, and the cost 
and erection of the following : 


1 Sample drying pan 8 ft. i in. by 5 ft. in $136 . 11 

|-in. C.I. liners for chutes, castings c 865.75 


Sl,001.86 


Account 7807.20 — ^Elevators. 

Below is a description of the elevator with the material cost. The 
erection is too low and not usable. 

33 ft. between head and tail shafts 
Head and tail pulley 34 in. by 9 in. 

Drive pulley 23 in. by 6 in., 40 h.p.m. * 

All housed with No. 10 plate steel casing 
72 ft. 6 in. of 8-in. 6-ply rubber belt 

Forty-eight 6-in. by 4-in. malleable buckets, style A. A. Mfrs.^std. 

Liners for casing made of white iron f in. and 1 in. thick 

Cost : $458.22 

(See Fig. 11.) 

Account 7807.6 — Steel Chutes. 

This is the average cost per pound of material and labor for fabricating 
all steel chutes used in the sample mill. In general they were made of 
T^-in. plate and light angles. The cost of erecting is in 7807.1 
and in the comparative costs are found the individual chute costs. 
(See Fig. 109.) 
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Account 7809 — ^Keystone Plate Partitions. 

1,523 sq. ft. of No. 14 Keystone Plate partitions were erected by 
riveting the plates together and attaching them to the structural steel 
of the building. The plates were orginally intended for a roof upon 
the Roaster Dust Chamber and had each long edge turned up li 
in. The cost of cutting these edges off is here included. (See Fig. 
113.) 

Account 7810 — Alteration of Chutes and Machinery. 

Bedding Plant and Bunker Bins 
Account 7901 — Excavation. 

This excavation involved making long, deep, oblong cuts through 
earth and sand and gravel bonded with caliche. It was necessary to 
use power to shake up the ground, followed in some cases with plows. 
A part of the work was handled with slips and fresnos; another part 
by picks, shovels and wagons. The average haul was 600 ft. 

Account 7902— Foundation. 

This concrete yardage was made up as follows: 


550 ft. footing, 4 ft. wide by 2 ft. deep-plain 
550 ft. wall, 1 ft, 6 in. thick by 5 ft, high-plain 
1200 ft. footing, 3 ft. 6 in. wide by 10 in. deep-plain 
600 ft. wall, 1 ft. 6 in. thick by 6 ft. high-plain reinforced coping 
600 ft. wall, 1 ft. 6 in. thick by 11 ft. high-plain 
320 ft. footing, 7 ft. wide by 3 ft. deep, reinforced with i-in. and i- 
in. rods, 6 in. on centers 

320 ft. wall, 4 ft. 5 in. thick by 11 ft. high, reinforced with f-in. rods, 

12 in. on centers 

12,700 sq. ft. rough finished slab, 6 in. thick 

The concrete, of which 85 per cent, of the vertical surface was formed, 
was machine mixed, in the proportions of 7 parts sand and gravel to 
1 part cement. It was wheeled to place in barrows, a distance on the 
average of 180 ft. About half of the yardage was reinforced. 

Account 7903 — Steel Structure. (See account 7308.2.) 

Structural steel 510.41 tons 

Corrugated iron 38.30 tons 


548.71 tons 

(See Fig. 114.) 

6 
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Account 7904r— Conveyors 7S V. (See account 7406, and Fig. 91.) 
Conveyor 7^ has a 20-in. belt, 180 ft. 3 in. from center line to center 
line of head and tail pulleys with an 8-ft. 9 -in. rise, operating at a speed 
of 300 feet per minute, with a capacity of 150 tons per hour. It 
takes |-in. material which it unloads through a 20-in. automatic 
tripper. It brings the fines from the Conveyor 5 to the bedding con- 
veyors. Conveyor 7^ has a 20 in. belt, 200 ft. long from center line 
to center line of head and tail pulleys with a 9-ft. 2-in. rise, operating 
at a speed of 400 feet per minute, capable of handling 100 tons per hour. 
It takes 25-in. material from Conveyor 6 which it unloads through 
an automatic tripper into the Bunker Bins beneath. The original 
installation here called for a bedding tripper at $950, which was 
superseded by an automatic tripper. Both charges are in this ac- 
count. For a proper unit cost here, this charge of $950 should be 
deducted. 

The woodwork noted below in the segregated charges includes walk- 
ways of two 2 by 12’s beside both conveyors, as well as decking. 



Cost 

Freight 

Total 

Belts 

Conveyor material 

.$1,433.79 
. 1,451.06 
1,228.38 

$102.35 

$1,536.14 

2 automatic trippers and track (used) . 
1 ore bedding tripper (discarded) 

369.02 

3,998.46 

950.00 

Lumber 


7/i 

7§-li.p. motor conveyor 7^ 



138.75 

156.80 

10-h.p. motor conveyor 7^ 

Centrifugal switch 

Drive Belts 



72.40 

Wire for motors 



0^ . oU 

Q7 9fi 

Painting material 



if 1 . 

Miscellaneous 



. oo 

AA AA 





Total 



$6,373.67 


Accoimt 7904.1 — Conveyors 8^, 8®, 8^. 

(See account 7405.) 

Conveyors 8^ 8*, 8^ are practically identical, running out over the three 
eds. Ihe exception is that conveyor 8^ has a 6-ft. in place of a 3-ft. 

n* ^ general the three belts are 20 in. 

mae, isb ft. 9 m. long, from center line to center line of head and 
puUeys with a 3-ft. rise, operating at a speed of 400 ft. per 

^ 1 ^ t-in. material 

and distributing it through a bedding tripper onto the beds below, 
ihis account segregated shows as follows: 
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Belts 

Conveyer material 

3 ore bedding trippers 

Lumber, walkways, decking 

Three 15-h.p. motors 

Centrifugal switch 

Drive belts 

Electrical supplies 

Painting material 

Miscellaneous 

Total 

(See Fig. 91.) 


Cost Freight Total 

$2,124.73 $152.34 $2,277.07 

1,793.55 

2,850.00 5G9.53 5,213.08 

237.13 

5G9.S2 

108.60 

72.41 

145.89 

31.32 

63.66 

8,718.98 


Account 7904.2 — Conveyors 9^, 9^, 10\ 

(See account 7405.) 

All these conveyors are on wooden supports, tlie ruatcvrial for which 
and the cost of walkways is here includcHl. 

Conveyors 9^^, 9^, 9^ are identical. They take the recdaiincd inat(U’ial 
from the beds to conveyor lOh They are 20-iu. wide Ixdts, 198 ft. 
4 in. from center line of head pulley to center liiu^ of tail pullc^y |)er- 
fectly flat, operating at a speed of 300 fc^et i)or minut(^, with a capacity 
of 100 tons per hour. 

Conveyor 10^ takes the material from 9\ 9-, 9M;o conveyor 11. It 
is 145 ft. 3 in. from center line of head pulley to (umtcir line of tail 
pulley, perfectly flat, operating at a speed of 300 feet pea* minute, witli 
a capacity of 100 tons per hour. 

Conveyor 10^ takes the material from the Bunker Bin gn.t(^s to Con- 
veyor 14. It has a 20~in. belt, is 165 ft. long from (auiter line of head 
pulley to center line of tail pulley, Is perfcxjtly flat, operating at a 
speed of 300 feet per minute, with a capacity of 100 tons per hour. It 
uses one feeder below the gates the same as on Ck)nveyor 2. 

The material segregated is as follows: 


Belt 

Feeder belt on 10^ 

OoHt Freught 

.iryiOO.TO |22K.«8 

Total 

$3,529.74 

56.76 

Conveyor material 

2,718.25 



Feeder conveyor 10® 

925.00 

586.43 

4,229.68 

Lumber for walkways, decking, framework, etc . . . 


755.61 

5 overload releases 



71.25 

5 centrifugal switches 



181.05 

Five 5-h.p. motors 



435.20 

Drive belts 



106.28 

Electrical supplies 



243.13 

Painting material 



52.19 

Miscellaneous 



95.30 

Total 



$9,756.19 


(See Fig. 115.) 
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Account 7904.3— Bunker Bin Gates. 

These are cast-iron chutes about 22 in. s(|uare with an arc. giate con- 
trolling the discharge tlirough the bottom. All cast iron is f-in. 
thick, save the f~in. wetiring plate upon the arc gate. The operating 
lever was furnished in the structural steel contract. 

42 spouts f-in. cast iron 
42 gates f-in. cast iron 

42 cover plates f-in. cast iron 11,021 . 64 

Account 7904.4— Chutes for Conveyors 7^ to 10- inc. 

This account covers the fabrication, (a'otdang aaid niatcu’iai in the 
chutes directing the ore from one belt to another at the Ihuls and Bunker 
Bins. Also included here are the cast-iron wcniring plates for lining the 
Chutes. 

The chutes are made of {\r‘nh plate and tlu^ luuu^ssary angles. 
The wearing plates are f in. to 1 in. thick, hard, whiter cast iron. 

Account 7906— Two Reclaimers. 

(See Pig. 116.) 

Account 7906.1— Two Reclaimers Wiring. 

This account covers the material cost and labor of installing a doul)le 
trolley wire on three beds together with tlie wiring of two r(‘(‘laimers 
and switchboards. The material is wir(', condulets, (‘ircniit l)r(‘akers, 
and the like. (See Pig. 118.) 

Account 7906— Lighting. 

This account covers the labor and material us(‘d in lighting the Bed- 
ding Plant and Bunker Bins. 

63 carbon lamps, 16 candle power 
455 ft. brewery cord 
1,395 ft. No. 8 weatherproof wire 
1,835 ft. No. 12 weatherproof wire 
205 ft. l|-in. conduit 
285 ft. 1-in. conduit. 

Account 7907— Transfer Car. 

This car was a structural steed frame about 4 ft. high and 62 ft. by 18 
ft. in plan. It transfers the Reclaimers from one Ixul to another, or 
to the repair shed under its own power, using a 7|-h.p. motor, getting 
direct current through a trolley. It was furnisIuHl by the Robins 
Conveying Belt Co. (See Fig. 117.) 

Account 7908— Signal System. 

This account is of no value. 
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Roasting Plant 

Account 8101 — Excavation. 

This covered a large surface grade made to the required elevation of 
the site, made by plows and fresnos and hauling the dirt to a railroad 
grade an average of 450 ft. This was followed by picks, shovels and 
carts, making deep cuts to gravel through red clay and lioulders for tlu^ 
steel foundation. 

Account 8102 — ^Foundations. 

This concrete was all cast as piers with at least 2-J-in. l)olts in (^a,cli 
pier. Only 10 per cent, of the vertical surfaces was formed, though 
many of the piers were 6 ft. deep. One-half of the con{‘.r(d.<'. was 
machine mixed and one-half was hand mixed in thc^ proportions of 7 
parts sand and gravel to 1 cement. The pier tops wca’o finished i o a 
perfect elevation to receive the steel columns. T\io comvrcdc^ was 
wheeled about 60 ft. 

Account 8103 — Steel Structure. 

(See account 7308.2.) 

There were 23.16 tons of corrugated iron and 422.12 tons of sl-ructural 
steel used. (See Figs. 117 and 118.) 

Account 8103.1— Elevator. 

This account gives the entire labor and maten'ial iru^ident to er(Hd.ing a. 
52-ft. high 10-ft. 6-in. by 8-ft. 0-in. platform elevator in a s(4f-supi)ori ing 
structural steel frame. It does not include otluu’ than tlu^ (excavation 
and concrete pit. The account segregated stands thus : 


Structural steel erected for (devator frame and towcT $840. 97 

One 5-T electric hoist with 240-volt D.C. motor l,2(Vl .00 

3,792 b.f. lumber 11.50 

Rope sheaves, countcirweights, etc 29.23 

‘Labor 37.79 

Miscellaneous 8.47 


.12,189.02 

The labor installed the motor, hoist and wood phitforrn. 

Account 8104— Roasters, Cost and Erection. 

This account covers the cost and erection of the roastc^r slu^lls as 
furnished by the Kansas City Structural Steel Co. and tlu^ roast(‘r 
equipment, namely, the central shaft, rabble arms, rabl)l(^B, driving 
mechanism, doors to roasters, cast-iron rings, (itc. As scigrc^gatcal the 
material account shows below. The Horreshoff funmc.c^s have 6 
imposed hearths and a top drying hearth. The arms are cooled l)y air 
furnished by two motor-driven fans. The diameter of the shell is 21 ft. 
7i in. outside and 18 ft. 2 in. in height. 
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Cost Freight Total 

8 furnaces from Pacific Foundry 

Co. designed by Gen. Chemical Co. I3C/278.12 $8,010.73 $44,294.85 

Eight 1-ton steel trolleys for 6-in. Ps 155.30 

(See Fig. 121.) 

One 1-ton duplex chain block 27.47 

Steel shells erccted—KCSSCo 10, 192 . 73 840 . ()(> 1 1,032 . 79 

Power for riveting 452 . 25 

Miscellaneous 303.43 


$50,320.09 

Account 8104.1 — ^Roaster Alteration. 

Account 8106 — Brickwork. 

This account covers the cost of thebric^k, mortar materials, etc., and 
labor of the mason with helpers of installing tlu^ bri(dc in the roasters. 
The unloading of the brick from cars, the (umtcu's and (‘.arpenter labor 
are taken care of elsewhere. The bri(‘k luu-e used wm'o in the main 
special shapes and 95 per cent, of tlnnn were hard burmul red brick. 
In all there were 15 different shapes. Tludu^arths w(‘r(^ laid dry and the 
shell brick laid with slimes from the (3)pp{T compn.ny's (‘oncontrator. 
(See Fig. 133.) 

Account 8105.01~Brick Unloading. 

This covers tlic cost of leveling ground, c.luu?king up ((uantities, and 
unloading of brick from cars to roast(n’s. This t.ot.al (3)st imdudcis the 
unloading of all brick for roaster use, the actual amount u(huI<h1 1)1us the 
extra not used. 

Account 8106.02- Brickwork Centering. 

This account covers the cost of making, installing, rtunoving and the 
material for IG sets of (aaiba-s nsed for putting in 4H luuirths. (Hee 
Fig. 133.) 

Account 8106.01~Roaster Flue-spouts. 

This covers the cost of material and (UMudlon of 10 spouts with gates 
from the roasters^ common flu(^ The mat(u*ial is as follows: 

10 cast-iron gates for 121 in. diameter spouts. 

10 spouts of No. 10 plate, 24 ft. long, 12 Jdtu ()iitHi<kHliaineter fastened 
to base of hopper by 2 in. l)y 2 in. angh^ <H)llar. 
lOf in. plate slides for gates. 

(See Fig. 135.) 

Account 8106.02 -Tile Work. 

This account covers the mason labor, (’arpcmic^r labor, cost of tile and 
unloading, mortar materials and a hunbtn* cdiargc* for scaffolds \is(ul in 
this flue. The flue is built of tile and is al>out 50 ft. from tlie ground. 
The tile for the roof was laid between T iron spanners from wall to wall 
The mortar was lime. (See Fig. 132.) 
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Account 8106.03 — Painting Flue. 

The inside of the above flue was given one coat of silicate of soda. 
The account covers this material and labor cost. 


Account 8107— Shafting, Pulleys and Belting. 

Below is the material list erected under this account. The shafting 
was attached directly to the steel frame of the building. 


47 ft. of 3-nHn- shafting 
103 ft. of 2}jrin. shafting 
Two 20-in. by 12-in. pulleys 
One 36-in. by 10-in. with clutches for each 
Koaster 

150 ft. 10-in. 6-ply rubber belt 1 

310 ft. 8-in. 7-ply rubber belt j 

Miscellaneous 


$1,500.50 

471.85 

27.54 


$1,999.89 

Account 8108 — Motor. 

This covers the cost of material and labor of installing one 30-h.p. 
motor to drive the .Roasters. It is located directly upon the first 
steel floor of the Roaster Building. 


One 30-h.p, squirrel-cage motor $267.80 

One overload release 14.25 

Miscellaneous wire, insulators, belt, etc 181.91 


Account 8109— Lighting. 

The Roasters are furnished with light on all floors. 


$463.96 


Account 8112 — Motor-driven Fans. 

This covers the price and cost of installing upon their foundations 
2 motor-driven fans, which furnish the air to cool the roaster arms. 
They are 55-in. double width, full housing conoidal fans, direct con- 
nected, each with a 2r) li.p, squirrel-cage induction motor. 

Each fan has a capacity of 22,000 cu. ft. of air per minute against 
a pressure of If in. water. 


Cost Freight Total 

2 fans and motors $1,203.00 $199.49 $1,402.49 

Miscellaneous 3.42 


$1,405.91 

Account 8112.1“Blast Pipe. 

This account covers the material price, cost of fabrication and installa- 
tion of 240 ft. of blast pipe. The installation referred to is connecting 
up and riveting the pipe in place in the field only. The pipe is made of 
No. 10 and No. 12 plate and varied in diameter from 18 in. to[36 in. 
The inlet pipe to each roaster was 18-in. diameter. 
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Account 8113 — Conveyor No. 12. 

See account 7405. This conveyor takes the material of the beds 
from conveyor No. 11 and delivers it to eouvi^yor 13' and 13-. It 
is a 20-in. belt, 51 ft. 3 in. from center Hue of tail ])ull('y to center line 
of head pulley, with an 8-ft. rise, opcu-ating at a, six'ial of 300 ft. per 
minute, with a capacity of 100 tons p(T hour. Idui s(^fi;r(^fi;ate(l material 
account is as follows: 


Freight 

Belt $14.42 

Conveyor material 270.91 45 . S() 

One 5-h.p.m 

1 centrifugal switch 24 .00 2 . 2 1 

Lumber, decking and painting material 

Spout conv. 11 to conv. 12 

Miscellaneous 


4\)tal 
$222 . KG 
41G.77 
S7.04 
2(i.2l 
20.07 
7.70 
2.50 


SK05.05 

Account 8113.1 — Conveyors 13^ and 13% 

Conveyors 13^ and 13''^ take the prodiKd. from couvi^yor 12 ruimiug 
the length of the Roaster Building (^a(^h dtdivcu’s tlu^ material through 
a separate automatic tripper to tlu^ ronstco* bins. TIkw aix^ id(uiti(‘aL 
Both are 20-in. belts, running perf(‘ctly fiat, 109 ft. from (*eut(U’ lino 
of head pulley to center line of tail pulh^y, oi>eraf ing at a spcxxl of 300 
ft. per minute, with a capacity of 100 tons pcu* hour. "Fhc^ a(ux)unt for 
material stands as follows: 


Belt . 

Conveyor material 

2 automatic trippers ^ track 

Two 5-h.p. mo tors 

( dhSt 

.... $827.72 

. , 9l2.eU) 

... 1,000.00 

I'VciKlit. 'riitul 

s.'iii/ifi 

2,1.')0,0.'5 

...... 174 08 

2 centrifugal switches 

Drive belt . . . 

Lumber, decking, paint . . . 

Spouts from convf^yor 12 . 

Miscellaneous . 

.... 08.00 

•1..12 72.42 

:{().7S) 

122.90 

..... M . 54^ 

12.57 

(See Fig. 91.) 


$:i,.i72.:t:i 


Account 8113.2— Stile over Conveyors 13^ and 13% 

These stiles were made of structural sttad, purcdiascul from tln^ Kansas 
City Structural Steed (k). and erected by tlu^ Arizona ( 'oppcT ( -o. 

Roaster Dust Chamber 

Account 8121—Excavation. 

Same as 8101. 
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Account 8122 — Foundation. 

Same as 8102. 

Account 8123 — Steel Structure. 

See account 7308.2. 

There were 14.8 tons of corrugated iron, 37G.4 tons of structural steel 
used here and 27.63 tons of No. 11 Keystone plate. (See Figs. 103 
and 131.) 

Account 8123.01 — Wire Baffles. 

This account covers the cost of material, labor, and re})airs entailed 
in installing 60,480 wire baffles in the roaster dust chamber. The 
wires with hooks on one end like shepherds crooks were lumg 4 in. 
on centers both ways from chains supported from the lower members of 
the roof trusses 4 in. apart. The segregation of material is as follows. 
The wires hung a few inches off the dust chamber liottom and wcn'c 
thus of various lengths. (See Fig. 131.) 


1,008 f-in. chains 20 ft. 6 in. long with two hooks SI, -15 1 .00 

63,964 lb. No. 10 wire (black) . . 2,877 . 82 

6,557 lb. No. 10 wire (black) 361. DO 

Miscellaneous 67 . 35 


$4,758.23 

(See Fig. 131.) 

Account 8123.1 — Tile Work. 

The sides of the roaster dust chamber and inclined bottom were built of 
4-in. hollow tile. This material, labor of masons and their holi)ers, 
lumber for scaffolds, carpenter labor, mortar, material and power for 
hoisting are here included in the cost. 

Account 8123.11 — Tile Unloading. 

This account covers the cost of unloading, wheeling, checking quantite.ss 
and leveling up ground to receive tile. 

Account 8123.2— Painting Outside. 

The outside of the tile portion of the chamber, namely, sidc^s a,n(l 
bottom, were given one coat of mineral red and linseed oil. Tho mor- 
tar was scraped from the tile before applying. This accjount covers 
the labor and material. 

Account 8123.3— Painting Inside. 

The tile work on the inside of the dust chamber was given one coat of 
silicate of soda used as a paint. This account covers the lal)or and 
material of this operation. 
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Reverberatory Plant 

Account 8301 — ^Excavation. 

This was the making of a deep surface cut for the building. The 
material was principally red clay and boulders. In many cases power 
was used. In general the ground was plowed, scraped with fresnos 
through a trap into narrow-gauge side-dump cars and hauled, 2,000 ft. 
by steam locomotive to make a railroad fill. 

Account 8301.01 — ^Backfilling. 

This covers the cost of backfilling in the reverberatory bottoms and 
between the reverberatories. The dirt was red clay soil. It was 
plowed, hauled in wagons, dumped, shoveled into a derrick box and 
lifted by a locomotive crane over the reverberatory sites and dumped. 
It was then distributed with wheelbarrows and tamped in 4-in. layers. 

Account 8302 — ^Foundation. 

This work consisted of long walls averaging 230 ft. long 4 ft. at top and 
6 ft. at bottom, and of beams to withstand the reverberatory buck stay 
pressure, averaging 660 ft. long by 3 ft. by 3 ft. The walls were 
reinforced with f -in. rods, spaces about 4 to 6 in. on centers, while 
the beams were reinforced with |-in. and 1-in. rods about 4 in. center 
lines one way. 

The mixture used was 1 part cement and 5 parts sand and gravel, 
machine mixed, transported 100 ft. average, with wagons, cars, wheel- 
barrows and concrete carts as the situation demanded. 100 per cent, 
of the vertical surface was formed. 

Account 8302.1 — Concrete Counterweights. 

These are used for the cross and header flues. Some are 1 ft. square 
from 6 ft. to 10 ft. long, cast in wooden forms. Others are circular, cast 
in steel cylinders. The concrete was mixed in a machine, wheeled 150 
ft. and made plain with 1 part cement to 5 sand and gravel. 

Account 8303 — Steel Structure. 

There is in this building 55.31 tons of corrugated iron, and 405.78 tons of 
structural steel. 

Account 8304. — ^Reverberatories — ^Brickwork. 

This account covers all the brick, mortar material and mason labor used 
in laying the brick of three reverberatories. The overall dimensions of 
the furnaces are 104 ft. long by 27 ft. wide and about 10 ft. 6 in. to the 
crown of the arch. The side walls are 2 ft. 6 in. thick and the arch is 20 
in. deep.^ In the three reverberatories there was used 106,350 red brick, 
laid in lime mortar and 257,288 various shaped silica brick dipped in 
silica slimes. (See Figs. 77, 78 and 79). 
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Account 8304.01 — ^Unloading Brick. 

This account covers the cost of preparing the unloading site, building 
three brick sheds of 84,000 cu. ft. capacity, the unloading of the brick, 
checking the quantities, and piling separately 31 different shapes. 

Account 8304.02 — Centering. 

This account covers the cost of material, fabrication of one center 
together with the labor and erecting and tearing it down three times. 
The arch was made of 2 by 12 centers with 1-in. sheathing tacked on 
top. The 2 by 12 centers were spaced 18 in. centers, supported on 6 by 
8 stringers held up by 4 by 8 posts suitably braced. (See Fig. 130.) 

Account 8304.05 — ^Rehandling Brick. 

This account covers the transporting at many different times of the 
silica brick from the sheds to the reverberatories a distance of 500 ft. by 
one-mule carts. 

Account 8304.1 — Steel Work. 

This account covers the cost of the material and labor of installing the 
steel buck stays for the reverberatories. Below is a list of material: 

Buck stays 276 12-m. 31.5-lb. beams on sides 

Buck stays 84 12-in. 31.5-lb. beams on ends 

Rails 1,212-ft. 60-lb. rails 

Rails 594-ft. 75-lb. rails 

Cross stay rds. 78 If in. diam. 31 ft. 8 in. long 

Longitudinal rds. 27 If in. diam. 110 ft. 

6 steel supports for longitudinal rods made of 2 to 8-in. angles Hi lb. 

(See Fig. 78.) 

Account 8304.2 — Silica Fill. 

This cost is for the silica purchased, crushed in a variety of ways, 
transported to the furnaces and tamped in place there in layers. It 
came from the Calumet and Arizona Mining Co., at Douglas. The 
segregation of the account per ton is as follows: 

First cost Freight Crushing and placing Total 

S2.757 $1,749 $3,134 $7.04 

Account 8304.3— Hoppers and Chutes. 

This account covers the cost of material and the installation of feed 
hoppers and chutes with their gates and levers to the reverberatories. 

Cast-iron hoppers, chutes, weights, levers, bars $1,216.20 

300 ft. i-in. steel sash cord, 100 clips, 50 thimbles 23.00 


102 lb. i by 3 fiat iron 2.45 

200 lb . 1 1 f -in . shafting 12.09 

Miscellaneous 9.85 


(See Figs. 81 and 82.) 


$1,263.59 
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Account 8305- Cross and Header Flues Brickwork. 

TliLs covcT's (‘ost uf tht^ i\U\ brick, nu>rtur, hunl>cr for scaffolds 
mason and <*ar|H‘ut«‘r lalna* iticitlcait to bnildini^ tin* cross and header 
flues from the n‘V(‘rb(‘ratori<ss to tht‘boiha*s. Tlnu* ari‘ U ft. from the 
ground ami S ft. l^y S ft. b in. in section, d'ln^ roof is a brick ar(4i held 
l)y bu(4v stays, d'here W(‘re nsl bric*k, firt^ lu’it'k and 4-in. bottom tile 
uscsl in the const rmditm, (Sta* Figs. Sth 83, 84 and 85.) 

Account 8306.1 Cross and Header Flues Unloading Brick. 

Tills covers tlu* unloading, idaa'king quantities uml pn*|>aring site for 
tlu^ lirit*k usial in the flui‘S. 

Account 8306.02 Cross and Header Flues Centering. 

This eovi'rs tlu^ cost of mabu'ial ami lui»or for making, installing and 
wreivking tlu^ areh center bu* tin* flues of 831)5.01, ( ’enters wvvv made 

for about one-half the length and tlam imnaal to the* other half. 

Account 8306,2 Cross and Header Flues Fainting Brick. 

'This i*ov(*rs tla^ cost of painting the tmtsidc of the fiut‘s with oiu* coat 
of mima'al red and liustaal oil when the flues wc*rc in serviiaa Tht‘ steel 
work of th(‘ buck stays was given at t lie same time one eoat of graphite 
paint. 

Account 8306 Flues, Boilers to Reverb. Flue Excavation. 

This work vovwh small pier exeavution in reii day. It was picked, 
shov<4(*d into lauTows and traiispta’tml nlamt 15 ft. 

Account 8306.1 Flues, Boilers to Reverb. Flue Foundation. 

ddus foundation is some small piers of |dHiu concrete mixett !>y ma(4uue, 
I part ceimmt to 6 parts sand and gravel, transported by wheelbarrows 
125 ft. About 40 |)er cent, of tlie vertical surfaces was formed. Isvcay 
|)ier has 2J- -in. ancdior bolts. 

Account 8306,2 Flues, Boilers to Reverb.. Flue Steel Structure. 

S<*e account 7308,2. 

This covf^rs seven dininetm* Ihn^s of |-in. strd witli tfanr supports, 
d'lierc were 34.78 tons. 

Account 8307 Boiler Building Excavation. 

This a.ei‘ount I’ovm^s the digging of two long d*a*|i cuts for retaining 
walls. Twofetd of t4ny were imrountered, followial Im sand and gnivc4 
and boulders with caliidie. ddie ground was partly Idast.ed, all picked, 
sliovcded into wagons and Imuhsl a distaiiet* of tMHI ft. 

Account 8307.01 Waste Heat Boilers Excavation. 

This work was tliggiiig shallow treIli‘ht^H for siimll fouiidaiionH, through 
rtal day am! siiiid! boulders. Tin* ground w%as pickcti, sliovelfsl and 
hauled tKMI ft. 
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Account 8307.02 — Oil-fired Boilers — Excavation. 

Same as 8307.01. 

Account 8307.05 — Boiler Feed Pumps — ^Excavation. 

This was a deep square cut involving 659 cu. yd. through red clixy and 
boulders, into sand, gravel and boulders tightened with caliche. It 
was partly loosened with powder, picked, shoveled and hauled by 
wagons 400 ft. The lower half was handled twice, once onto scaffolds 
and the second time out of the pit. 

Account 8307.04 — Backfill, Back of Boiler Wall. 

This was filling behind a long retaining wall. This dirt was adobe, 
wetted and tamped in 5-in. layers. The dirt was wheeled GO f t. to place. 

Account 8307.1 — Boiler Building — ^Foundations. 

This work covered a reinforced wall 240 ft. long, 11 ft. high, 1 ft. at 
top, 2 ft. at bottom, with pilasters connected at top witlx horizontal 
reinforced concrete beams forming the support for waste heat and oil- 
fired boilers. Three-fourth inch and l-in. rods spaced about 6 in. to 8 in. 
were used together with many foundation bolts. The mixture was 5 
sand and gravel to 1 cement, made in a machine and hauled 175 ft. in 
wagons, thence by wheelbarrow 10 to 15 ft. into place. One hundred 
per cent, of the vertical surfaces was formed. 

Account 8307.11~Waste Heat Boilers— Foundations. 

This work covered the reinforced concrete beams noted in 8307.1 
required for the waste heat boilers. The other conditioixs were the 
same, save 50 per cent, only of the vortical surfaces was formed. 

Account 8307.12 — Oil-fired Boilers — ^Foundations. 

See account 8307.11. 

Account 8307.13^ — ^Feed Pumps— Foundation. 

This account covered the reinforced cantilever walls for a pit 26 ft, 
by 26 ft. in plan, 14 ft. high and 1 ft. thick. The rods were | in. 
and f in. The mixture was machine mixed 5 sand and gravel to 
1 cement, hauled 175 ft. in wagons to place. Seventy-five per cent, of 
the vertical surfaces was formed. 

Account 8307.2— Floor over Slag Track Cut— Floor. 

This covered the laying of a 6-in. reinforced concrete floor 30 ft. by 
240 ft. over steel I-beams with a mortar finish troweled smooth. The 
mix was machine made 5 sand and gravel to 1 cement, with 2 to 
1 top finish. A iV-in. woven wire triangular mesh was used and 50 
per cent, of the surface was formed. The concrete was wheeled in 
barrows an average of 175 ft. (See Fig. 86.) 
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Account 8307.3 — ^Floor around Boilers. 

This is a 4,000-sq. ft. plain concrete floor of 4 in. laid in blocks with 
sand joints and given a 2 to 1 top finish. The concrete was machine 
mixed, 7 sand and gravel to 1 cement and wheeled in barrows about 
175 ft. on the average. 

Account 8308 — Boiler Building — Steel Structure. 

See account 7308.2. 

There is in this building 35.03 tons of corrugated iron and 257 tons of 
structural steel. 

Account 8308.6— Platforms and Brackets. 

These were structural steel walkways installed after the boihu'S had 
been piped and bricked, furnished by the Kansas City Striuitural 
Steel Co. and erected by the Arizona Copper Co. construction force. 
There were 29.5 tons of material. The installation necessitated 
boring for connections and much removing steam piping. 

Account 8309 — Waste Heat BoilerS; Including all steel. 

This account covers the cost of the 7 waste heat boilers with the steed 
framework of the settings erected. These boilers arc class M No. 26 
Stirling waste heat boilers, for 180 lb. pressure. They have 7,4(50 
sq. ft. of total heating surface and occux)y each a space of 1(5 ft. by 20 ft. 
4 in. by 26 ft. 4| in. The waste heat from the flue, (U)mmon to all 
the reverberatories, enters the front of the boilers at the top. (See 
Fig. 87.) 

Account 8309.01 — Waste Heat Boilers— Brickwork. 

This account covers all red and fire brick and tile with mortar ami 
lumber for scaffolds, as well as mason and carpenter labor entcaing into 
the bricking of the waste heat boilers. The unloading of tlic l)rick 
and handling from the pile to the boiler site arc taken carii of elsewhere^ 
(See Fig. 87.) 

Account 8309.02 — ^Waste Heat Boilers—Unloading Brick. 

This covers the cost of preparing the site, unloading and checking all 
brick used under this account. 

Account 8309.03— Waste Heat BoUers—Painting. 

When the boiler settings were warm, they were given one coat of min- 
eral red in oil. This account covers the labor and material incident 
to this operation. 

Account 8309.06 — ^Waste Heat Boilers— Rehandling Brick. 

This covers the cost of handling brick a distance of 250 ft. from piles 
to site of waste heat boilers in wheelbarrows. 
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Account 8309.10 — Oil-fired Boilers, Including^ all Stei^L 
Same as account 8309. (See Fig. 88.) " \ 

Boilers were 3, Class M, No. 14 Stirling for di|'%i|Lg, having each 
4.017 sq. ft. of heating surface. Each boilje|^cpupi^(i'a^^^^s^^^ of 10 ft. 
by 20 ft. 4 in. by 26 ft. 4f in. The oil burh^^^bire not 
but 3 stacks are of 48-in. diameter each and 60 ft. high above damper 
frame, made of No. 10 and No. 8 steel. (See Fig. 88.) 

Account 8309.11 — Oil-fired Boilers — ^Brickwork. 

Same as account 8309.01. (See Fig. 88.) 

Account 8309.12 — Oil-fired Boilers — ^Unloading Brick. 

Same as 8309.02. 

Account 8309.13 — Oil-fired Boilers — ^Painting. 

Same as 8309.03. 

Account 8309.15 — Oil-fired Boilers — ^Rehandling Brick. 

Same as 8309.05, save distance was about 300 ft. 

Account 8310 — Superheaters — Waste Heat Boilers. 

This account covers the cost of the material and the labor of installing 
7 Foster superheaters for class M, No. 26 waste heat Stirling boilers. 


7 Foster superheaters $8,256 . 40 

Miscellaneous 32.31 


$8,288.71 

(See Fig. 88.) 

Account 8310.10 — Superheaters— Oil-fired Boilers. 

This account covers the cost of the material and the labor of installing 
3 Foster superheaters for class M, No. 14 oil-fired boilers. 


3 Foster superheaters $2,675.03 

Miscellaneous 81.38 


$2,756.41 

Account 8312— Miscellaneous Piping. Boilers and Reverb. Building. 

This account covers the cost of material and installation of miscel- 
laneous piping in“the boiler and reverberatory buildings. The sizes 
are various. It is not valuable for unit costs. 

Account 8312.1— Excavation. 

This account covers excavation and backfill for a long deep trench. 
The material met with was red clay filled with boulders and sand and 
gravel. It was done with picks and shovels, and handled 300 ft. with 
wheelbarrows and slips. Two hundred feet of the trench were cribbed 
and lagged 20 ft. high. Much of the dirt had to be handled three times 
in removing it from the trench. 
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Account 8312.11 — ^Feed Piping from Heating Plant to Feed Pumps. 

This account covers the cost of the pipe, jiipe conduit, insulating 
material and the labor incident to installing tlunn in a treiudi running 
from the hot water heating jilant to tln^ hoih'r fi'cd pump house back 
of the boilers. The conduit was ortlinary vitrified lo-in. sewer pipe 
split in halves. The first half was laid in tlu' frcmch, the joints 
cemented, followed by the laying of the 8-in. standard wrought iron 
pipe. About this the asbestos filler was pncloHl arid aft(>r ('ach section 
of the conduit top was laid, the filler was stufTt'd in over t la^ toj) of the 
8-in. pipe to thoroughly cover it. Tlu' mab'rial account is s('gr{'gated 
as follows: 


557 ft. 15-in. J. M. soctional ooutluit S‘i,27:{.47 

577 ft. 8-in. wronglit-iron pipe 874.49 

Asbestos filler and iniscollaneons 109.88 


$2,7.57.79 


Account 8312.20 — ^Feed Piping from Pumps to Boilers. 

This cost is not valuable for unit purpo.sc's. It reprc'.smits pipe fittings, 
pipe covering, paint, and the labor of en'cting pipe* and fitl.ings, cover- 
ing some of the pipe with insulation, and painting all pip<'. The piping 
was about one steam and two (di'c.trical fecal pumps at the boilcTs. It 
also covers a hot water line the length of thci boiler Imilding, a cold 
water line the. same length with cmmoctious from (‘ach line to each 
boiler. The two main lines are (5 in. The counc'ctious to the boilers • 
are 3 in. The hot water liuecs arcc covc'red throughout. 'I'luc pipes arc 
of standard strength and the fittings ar<‘ c-xfi-a heavy. 'I’lnc labor costs 
include also the manufacture of all pipt' hanger.s. .V furtluT segre- 
gation of the material is as follows: 

Pipe 

Fittings 

Pipe covering 

Hangers and miseollaneous 

I8,()4].(K) 


$419.89 

2,408.89 

187.20 

78.40 


Account 8312.6 — ^Blow-off Piping and Drum. 

This cost is not valuable for unit purposes. It repritscmts the cost of the 
material below and the labor of installing it. The blow-off piping runs 
about 10 ft. beyond the end of the boiler building and discharges 
there into a steel drum 4 ft. diameter liy 4 ft. high, with an 8-in. 
diameter pipe riser. From the base of the drum it di.scharges into a 
sewer pipe nearby. The drum foundation is included iu th<» concrete 
cost. A segregated material cost is as follow.s: 
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225 ft. 2i-m. standard wrought-iron pipe 1 

25 ft. 8-in. standard wrought-iron pipe f 

20 ft. 2i-in. extra heavy non-rising stem gate valves J 
20 ft. 2i-m. asbestos packed cocks 1 

1 blow-off drum, 4 ft. diam. by 4 ft. high / 

$527.77 

Account 8313 — Wiring Electrical Feed Pumps. 

This covers the wiring of the two 40-h.p. motors of the feed pumps to 
the mains. The material was as follows: 


2 circuit breakers $31 . 70 

Conduit and covering 85.20 

Wiring and miscellaneous 60.99 


$177.89 

Account 8313.1 — ^Lighting for Reverb, and Boiler Building. 

This represents the material and labor of hanging 104 drop lights in 
the boiler and reverberatory building. 

8 tungsten lamps, 40 watt 
96 carbon lamps, 16 c.p. 

145 ft. brewery cord 
2,710 ft. 1-in. conduit 
Wire, switches, etc. 

Account 8314 — Slag Launders. 

All the material cost and labor installation of these reverberatory slag 
launders and two converter slag launders are here included. The rever- 
beratory slag launders at the slag end of the furnace consist of a settler 
and spout. The settler is about 6 ft. by 3 ft. by 2 ft., made of f-in. 
steel plate and 3-in. by 3-in. angles. The spout leading from the settler 
to the slag cars is of cast iron 6 ft. 6 in. long and 1 in. thick. The con- 
verter slag launders are built of cast iron about IJ-in. thick on the 
average, in 4-ft. 6-in. sections and are 24 ft. 6 in. long. They are set 
up aloft in the converter building on a structural steel frame made of 
10-in. 15-lb. I^s 2| by 2| by iV angles attached to the framework 
of the building, and lead into the top of the reverberatory furnaces. 

Account 8316— Matte Launders. 

These launders lead from small settler boxes at the tap holes of the 
reverberatories along the dirt floors in which they are set to a height of 
10 to 12 ft. above the converter building floor where they discharge 
into properly located matte pots. The small boxes are of |-in. 
plate with 3 by 3 and 2|-in. by 2|-in. angles. The launders are 
of cast iron average 2f-in. in thickness. Here is included the cost 
of the above material together with the labor of installing them. 

7 


$473.19 


$447.93 

79.84 



1590 


tTNIT CONSTRUCTION COSTS 


Account 8316— Six No. 14 Wilgus OU Systems. 

This account covers the cost of 6 Wilgus oil pumps, asbestos covering 
for portions of these pumps, the labor of installing the pumps, the labor 
of thoroughly overhauling them, required because of the unsatisfactory 
condition existing in the leaking steam heating coils and the labor of 
applying the asbestos covering. The 5J-in. by 3|4n. by 5-in. 
duplex oil pumps were set directly on the concrete floor in front of the 
oil-fired boilers. 


Account 8317— Two Electrical Feed Pumps. 

These pumps located back of the boilers were lowered into the 13-ft. 
pit onto their foundations and set ready for piping connections. They 
are two vertical triplex, 8-in. by 10-in. Aldrich, electrical driven pumps 
each attached with flexible couplings to a 40-h.p. motor. The cost 
covers the material segregated below and the labor of installing the 
same: 


Two 40-]i.p. motors 

Two vertical triplex pumps 

Spare parts for pumps 

Miscellaneous 


Factory Freight Clifton 
$1,700.00 $24.44 $1,724.44 

"’5?8:?o} 3,859.07 

50.46 


$5,633.97 


Account 8317.1 — One Steam Feed Pump. 

Here is given the labor of installing and the material cost of one 10-in. 
by 6-in. by 12-in. duplex boiler steam feed pump. This pump is 
located next to the two electrically driven Aldrich pumps of 8317. 

Account 8317.2 — Crawls and Chain Blocks in Feed Pump House. 

This gives the cost of delivering and hanging in place in the feed water 
pump house two 2-ton steel plate crawls for lower flange of 8-in. I-beam, 
one 2-ton duplex chain block for 16-ft. lift together with the material 
cost as segregated below. 


Two 2-ton crawls $53 . 74 

One 2-ton chain block 58.31 


$112.05 

Account 8318 — ^Fettling System. 

Here is given the cost of installing fettling tracks and cars over the three 
reverberatories. A structural steel frame to support an 18-in. gauge 
car and walkway was erected along each side of each reverberatory, 
being attached to the steel frame of the building. The cost of this 
material as given below and the labor of installing the same are here 
covered: 
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Three 18-in. gauge bottom dump cars with Hyatt roller 


bearings 8196.83 

3 steel turn plates i in. by 72 in. by 138 in 93.24 

18.25 tons fabricated structural steel and rail 1,492 . 66 

2 by 12 lumber for walkways 18.48 

Power for riveting and miscellaneous 141 . 87 


Converter Plant 


$1,943.08 


Account 8401 — ^Excavation. 

This was a large slice, similar to side hill work, through red clay and 
boulders into sand and gravel tightened with caliche. It was shaken up 
with powder, plowed, fresnoed through a trap into narrow-gauge side 
dump cars and conveyed 1 ,000 to 2,000 ft. by a narrow-gauge locomotive. 

Account 8402 — ^Foundation. 

This was a big wall same as under 8301, with about 30 piers 5 ft. by 
6 ft. by 8 ft. deep. The concrete was machine mixed, 7 parts sand 
and gravel to 1 cement, transported 75 ft. in concrete buggies and 
wheelbarrows. About 50 per cent, of the vertical surfaces was formed. 
Each pier had four 2-in. anchor bolts 6 ft. long. 

Account 8403 — Converter Building — Steel Structure. 

(See account 7308,2). There is in this building 94.01 tons of corru- 
gated iron and 689.85 tons of structural steel. 

Account 8404 — Converter Stands — ^Excavation. 

This excavation was small rectangular cuts in sand and gravel, made 
with picks and shovels and handled in wagons 900 ft. 

Account 8404.1 — Converter Stands — ^Foundation. 

This concrete was the same mix as 8402, but 100 per cent, of its vertical 
surfaces was formed. It was hauled 300 ft. to place in dump wagon and 
cars. 


Account 8406 — Converter Stands and Shells. 

This account covers the cost of the material noted below, together 
with the labor required to install the stands, put together the parts of 
the converters, erect motors, controllers, solenoid brakes and attach 
blast connections. The unloading of this material from the cars is in 
account 8411. The shells were 12 ft. in diameter, of the Great Falls 
type, having each 28 tuyeres of 1| in. diameter, extra heavy pipe. 
Three cast-iron converter stands, with 50-h.p. motors, 


brakes, controller, etc $9,801.01 

Four 12-ft. converter shells 12,115.46 

Blast connections, valves, etc 321.81 


(See Figs. 126 and 127.) 


$22,238.28 
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Account 8406.01 — ^Repairs to No. 2 Stand. 

When No. 2 converter shell was let into place by tlie crane, it was 
allowed to fall a short distance and cracked the cast-iron stand. The 
stand was then taken off its foundation and patched with a steel plate. 

Account 8406.10 — Converter Shells—Brick Lining. 

This account covers both the labor and material iucideiit to lining four 
converter shells and tops with magnesite brick. In bottom of each 
shell there is an average of 9 in. of silicate of soda and Imrnt magnesite 
beneath the brick. Around the sides then^. arc^ 4.^ in. of ttiis mate- 
rial laid in behind the brick. The top is laid with bric^k only. The 
material required for one converter is as follows: 

28 sacks (286 lb. each) of inagneHitc ceaient. 

50 sacks (234 lb. each) of burnt magnesite. 

5 bbl. (635 11). each) of silicate of soda. 

4,385 magnesite l)rick of various shap(^s. 

Account 8406.11“Converter Shells—Unloading Brick. 

This covers the cost of the shed together with tlu^ (duudving, unloading 
and piling all magnesite brick, ceimmt, magiu^sia and sodium silicate. 

Account 8406— Cranes. 

This covers the cost of two 4()-ton Morgan (‘ram^s and tlu^ labor of in- 
stalling them on the cramnvay, and {>utting togetluu* ilu‘ (viuipment 
ready for operation. It docs not includes thci wiring. 44u\y w(u*(5 
hoisted place on the (Taiunvay by the us(‘ of two ('r('<‘ting (mgiiuKs. 
These cranes arc of 4()-t()n capacity, have fonr motors, span 55 ft. from 
rail to rail, and are riggcul for a 50-ft. lift. Mach (‘raiH‘ has a 15-t()n 
auxiliary hoist. (See Fig. 90.) 

Account 8406.1— Wiring Cranes. 

This cost is not valuable as it repr(‘S(‘uts 30 p(‘r (umt. morc‘ labor tliau 
should have been spent. Tlie enuuss wer<^ wirtul twict^ l)(‘c.aus(‘ tlui first 
time was done improperly. Tiu^ wiring is largcdy in (‘ouduits. Here 
too is the cost for the trolley lin(\s from whicli tlu^ (•ranc\s taio^ tlieir 
power. 

Account 8407— Clinkering Machines. 

These two machines are sc't 24 ft. above tlu^ floor of tlui (umvcuiier 
building on structural sti^el supiiorts. Tlu^ stfud supiiorts iirct a part 
of the converter building and have Ixhui cosHul in that account. The 
main body of the macdiino, the mix(u% i.s the frustrum of a conc^ 13 ft. 
6 in. long, whose head end is 5 ft. diam(4.er ami whose diH(*.harg(^ end 
is 9 ft. 6 in. diameter. It is made of J-in. sbnd plat<% limxl witli 1-in, 
cast-iron liners. TIu^ wliole is mounted on truunions optumtcul l)y a 
50-h.p. motor. The ladles which fecxls the convtu'ter slag into the head 
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end is 60 cu. ft. capacity and is tilted by a screw operated by a 15-h.p. 
motor. 

The feeder which lets siliceous ore into the head end to agglomerate 
with the slag extends from the silica bins to a pipe discharging into the 
dropping stream of slag. It is a screw conveyor 4 ft. QJ in. long. 
Each machine has a hood connected to a steel flue 2 ft. 6 in. diameter 
by 36 ft. 8 in. long, leading into the converter dust chamber. 


The machinery for two machines enumerated above cost $11,872.82 

Two 50-h.p. motors as above 828.61 

Two 15-h.p. motors as above 820.16 

2 brakes for ladle tipping motor 176.51 

2 traveling switches for brakes 136 . 44 

2 circuit breakers 102 . 80 

Miscellaneous 44.60 


$13,981.94 

This cost includes the price of the machines and the cost of install- 
ing them. 

Account 8407.01 Clinkering Machines — Alteration No. 1. 

The teeth on the drive gears had to be chipped off and trued up so as 
to mesh properly. 

Account 8407.02 — Clinkering Machines — Alteration No. 2. 

Account 8407.03— Clinkering Machines — Electrical Alterations. 

Account 8407.1 — Wiring Clinkering Machines. 

This covers the labor and material of wiring the two 50-h.p. motors and 
two 15-h.p. motors operating the clinkering machines. 

Account 8409— Wiring for Converter Control. 

Account 8409.1 — Lighting. 

This covers the labor of installing the material incident to lighting the 
converter building, as well as the material itself. There were used 
thirty-four 16-c.p. carbon lamps, twenty-six 250 watt tungstens, 440 ft. 
of No. 8 and No. 12 weatherproof wire exposed, 880 ft. of No. 12 wire 
in f-in. conduit, 684 ft. of No. 12 wire in 1-in. conduit. 

Account 8410 — Air Pipe from Power House — ^Excavation. 

This covers the cost of digging a trench through sand, gravel and big 
' boulders for a 24-in. pipe, with pick and shovel and backfilling the same. 

Account 8410.1— Air Pipe from Power House— Laying. 

This covers the cost of the material segregated below and the labor of 
installing it. ’ The pipe was placed underground and ran from the power 
house to connect with all of the converters. It was built to carry air 
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under 12 lb. pressure of No. 8 U. S. gauges plate riveted, tested for 
25 lb. pressure and painted with asphalt-uiu paint. It was made in 30- 
ft. sections and fastened together with forgcal steel flanges. 


400 ft. 24-in. pipe, 10 in. cast-iron nozzle.s, tees and (41s. . . . $1,332.70 

22 ft. 10-in. pipe and two 10-in. llanKt's 27.54 

Two 24-in. cast-iron gaio, valv(\s 415.25 

Three 10-in, cast-iron ^>:ate valv(‘s 138.55 

Miscellaneous 127.85 


12,041.89 

(See Fig. 89.) 

Account 8411— Ladles, Boats, Bails, Tools, Etc. 

This account covers the cost of the maUuual S(‘grt^gai(Hl Ixdow, the 
labor of unloading it, the lalior of unloading matiunal in acjcoimt 8405, 
and the cost of material and manufaetnn^ of sc^vcn'^il (Converter collar 
pullers, as well as alterations upon tlui slag ladh^s and s(‘rap boats. 



Fa (dory 

Fr(‘ight 

Total 

One 7-ft;. by 7-ft. Hlag boat (^oiupb'te 




with chain 

S.Wi.OO 

$:w.oo 

S400.00 

2 converter scrap boats 9 ft. by 2 ft. 




3 i in. high by 2 ft, 5 in. widt^ 

512.00 

28.02 

540.02 

3 cast-stcel slag ladUvs 

745.90 

283.04 

1,028.94 

2 cast-atc(4 inathi hulk's (20 tons (‘.apact- 




ity) 

i,ir,2.4r. ■ 



1 bail 

1 

1 519.11 


1 bail 

200. (H) 1 


2,371.56 

1 pattern 

100. (H) J 



4 chains and converter lifting dc^vicM's. . . 



340.63 

1 cast-iron skull breaker . . 



124.99 

Miscellaneous material for collar, tdc. . . 



125,65 


$4,932.39 

Account 8413— Casting Machines Excavation. 

This covers 2 deep rectangular (Hits in sand, graved and l)ig boulders 
with pick and shovels. It was loadenl into carts and hauled 000 ft. 

Account 8414—Casting Machine Foundation. 

The foundation for each maclnne coiiHisted of a nictangular sump with 
plain concrete floor enclosed by reinforced (joncrete retaining walls. 
The walls were about 6 in. thick, 8 ft. high, reinforced with |-in. 
and |-in. rods. The concrete was macdiine mixcHl, 5 parts sand and 
gravel to 1 cement, hauled in cars 150 ft. duinp(Hl and handlcul to site 
in wheelbarrows 150 ft. 100 pcT cent, of the vertical concrete surfaces 
was formed. 

Account 8416— Casting Machine— Cost and Erection. 

This account covers the cost of all the material composing 2 castirig 
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machines, and all the labor required to erect on their foundations ready 
to operate. Each machine has a steel cradle to receive a ladle of mol- 
ten copper. This cradle is controlled from a pulpit and is tipped by the 
power from a 20-h.p. motor. It is set high enough to pour into a casting 
spoon of l|-in. cast iron whose approximate dimensions are 2 ft. wide 
by 3 ft. GJ-in. long, and from 7 in. to 1 ft. 5|-in. deep. This cast- 
ing spoon pours into the moulds which are attached to a heavy steel 
conveyor. The moulds are 39 in number, made of 2J-in. cast iron 
reinforced with iir-in. perforated plate. Their inside dimensions are 
2 ft. 4 in. by 1 ft. 6|-in. by 3|-in. deep. From the pulpit, by use of 
power from a 20-h.p. motor, the conveyor with the moulds moves 
along under a spray of water from needle holes in pipes placed above 
them until they reach the end of the conveyor where a device in the 
bottom of the moulds loosens the ingots, allowing them to drop into a tank 
of water. This bosh is made of plate, 3 by 3 and 4 by 3 angles. 
It is 7 ft. wide, 23 ft. 5f-in. long, and varies in depth from 7 ft. 10 in. 
to 2 ft. 10 in. The copper bars are removed from here by a steel drag 
conveyor operated by a 11-h.p. motor, controlled from the pulpit. When 
the bars leave the bosh and fall onto the striking plate they are handled 
by a radial crane whose moving end travels ona40-ft. curved I-beam. 
Along the radial crane beam travels a small air hoist capable of picking 
up 1 ton. It operates under an air pressure of 16 lb. A jib crane is 
so located, attached to a building column, that it can handle the moulds 
for removing and replacing. It has a 3,000 lb. capacity triplex block 
and 8-in. I-beam trolley. Below is a segregated material list: 


2 casting machines $18,657.89 

Two 11-h.p. and four 20-h.p. motors 2,933.88 

2 jib cranes 327.22 

2 radial cranes 1,167.91 

2 traveling switches 135.75 

2 brakes for ladle tipping motors 176.51 

4 circuit breakers 103.50 

Moulds, etc 708.55 


$24,211.21 

(See Figs. 128 and 129.) 

Account 8416.1 — Casting Machine — ^Repairs. 

Account 8416^ — ^Loading Platform — ^Excavation. 

Same as 8413, except that it was not hauled away. 

Account 8416.1 — ^Loading Platform — ^Foundation. 

This was a low retaining wall of gravity section 300 ft. long, machine 
mixed, 7 sand and gravel to 1 cement, transported in cars 150 ft. by 
wagon 350 ft. and by wheelbarrow 70 ft. One hundred per cent, of 
its vertical surface was formed. 
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Account 8416.11 — ^Loading Platform — ^Floor. 

This was a plain concrete floor mixed and handled as above, with a 
|-in. finish of 2 sand to 1 cement. There were no joints in the con- 
crete. The finish was troweled smooth. 

Account 8416.2 — ^Loading Platform — ^Backfill. 

Behind the 300-ft. wall — 8416.1 sand and gravel was backfilled. The 
material lay 8 to 10 ft. from the wall. 

Account 8416.3 Loading Platform — Striking Plates. 

Two striking plates, one at each casting machine are placed so that 
the copper ingots discharged from the casting machine elevator fall 
directly upon them. They were made by setting 4 by 4 l)y 4|-in. 
wood blocks dipped in hot tar and placed on end upon a concrete base. 
Over the blocks a steel plate 6 ft. | in. by 9 ft. 10 in. by i in. was 
laid and secured by 16 f by 2|-in. bolts, grasped by cast-iron 
fasteners set in concrete below. 


283 ft. b.m. lumber $8.59 

2 steel plates 99.19 

32 cast-iron fasteners and bolts 18.91 


$126.69 

Account 8417 — Hoods and Smoke Boxes. 

This account covers all the material of the converter hoods, smoke 
boxes, flues leading to converter dust chamber, together with the labor of 
erecting them. It likewise includes removing the stacks 4 ft. in diameter, 
making new ones 5 ft. in diameter and erecting them together with change 
required to put large doors in the back of the boxes. The smoke boxes, 
of which there are three, are made of f-in. plate, and 4 by 4 l)y f 
angles. They are 16 ft. high and about 9 ft. in diameter. The hoods, 
of which there are three, are made from f-in. plate and 4 by 4 by 
I angles. They hang on the front of the smoko boxes and direct the 
gases into the flues. The original stacks, of which there were three 
connecting the smoke boxes and the converter dust chaml)(U', wove 4 ft. 
diameter and 26 ft. long, made of plate. They wore, replaced 
by similar ones 5 ft. in diameter. (See Pig. 92.) 

Account 8417.1— Hood to Protect Converter Operator, 

Only one of these was made. Three-sixteenth inch plate was used. 
The dimensions are 7 ft. 2 in. by 7 ft. 2 in. by 7 ft. 8 in. high, one 
end is open. The account covers material used, fabrication and 
erection. 

Account 8418— Spouts, Gates and Hoppers at Silica Ore Bins. 

This account covers the material cost of the gates with operating 
devices, the 10-in. pipe chutes and the labor of erecting same, together 
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with the labor of erecting the hoppers. The hoppers were furnished 
by the Kansas City Structural Steel Co., and are costed with the 
building. The hoppers are situated below the silica bins, above the 
converters and by a spring device and pointer indicate to an operator 
on the ground when they have been filled to the desired amount. The 
gates allow the material to flow through a 10 in. pipe chute directly 
into each converter. These chutes can be turned aside from the 
converter mouth by a chain, wheel and gear so as not to interfere when 
out of use. (See Fig. 93.) 

Account 8419.1 — 10-ton Bullion Scales — ^Excavation. 

The excavation consisted of small cuts made in sand and gravel with 
pick and shovel and cast to one side. 

Account 8419.2 — 10-ton Bullion Scales — ^Foundations. 

This concrete was cast plain in low 8-in. thick walls about a pit 4 ft. 
by 6 ft. in plan. The mix was machine made, 6 sand and gravel to 
1 cement, and transported a distance of 1,900 ft. in wagons. Seventy- 
five per cent, of the walls’ vertical surface was formed. 

Account 8419.3 — 10-ton Bullion Scales — Cost and Erection. 

This represents the cost of the scales and the labor of installing them. 
The scales were pit pattern, 10-ton copper bullion class, with type 
registering beam weighing to 1 lb. They came complete with all neces- 
sary structural steel framework and cast-iron platform plate. 

Account 8419.4 — 10-ton Bullion Scales — Scale House. 

This is a shed roof building without sides about 16 ft. by 20 ft. The 
roof is of 1-in. sheathing, covered with composition roofing. It was 
painted 2 coats of oil and lead. 

Account 8426 — Conveyor No. 16. 

(See account 7405.) 

Conveyor No. 15 is a 20-in. belt, making a conveyor 165 ft. long, run- 
ning perfectly flat, operating at a speed of 300 ft. per minute, capable 
of handling 100 tons per hour. It receives material from conveyor 14 
and delivers it to the silica bins of the conveyor building through an 
automatic tripper. The account is segregated as* follows: 


Belt S664.19 

Robins Material . 1,231.91 

Centrifugal switch 36.20 

Lumber (decking, etc.) 67.05 

Spout from No. 14 to No. 15 31.21 

29 ft. 6 in. of 5-in. d.l. drive belt 20.82 

7|-h.p. motor 138.75 

Miscellaneous 61.34 


(See Fig. 91.) 


12,251.47 
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Account 8426.1— Wet Pan— Excavation. 


Account 8426.2— Wet Pan— Foundation. 

This concrete was hand mixed. Owing to some conditions not satis- 
factorily ascertained the concrete did not set. This necessitated its 
being put in twice. The yardage is that of one installation and the 
cost two. The mix is 7 to 1. 

Account 8426.3— Wet Pan— Cost and Erection. 

This mill was installed to furnish 'Tnud” for the converters and 
reverberatories. The account covers the material segregated below and 
the labor of installing the same. 

One 5-ft. wet pan; size of mullera 36 in. hy 4§"iu.; pulley 34 


in. by IQ-in.; 4-arm type friction clutch $634.34 

One 15-h.p. motor, 860 r.p.m, 8(iairrel-cafi;e with ntarting 

compensator 248.45 

One 18 by 10 solid hub cast-iron pull(\y . 15.47 

One 38 by 7 solid hub cast-iron pulley 24.71 

Two 2 I J by 24-in. drop hangers 23.48 

11 ft. by 2 in. 2 \ l shafting, collars, etc 13.10 

30 ft. 6-in. double leather belting 25.39 

35 ft. 9-in. double leather belting 44,42 

Miscellaneous 20.74 


$1,050.10 

Account 8426.4— Wet Pan- Bins and Spout. 

This bin with spout was made in the smeltcu’ shops, using I *in. sttud 

plate. It has a capacityof 2(K) cu. ft. The account coveu's the matcu'ial 
used, labor of fabrication and erection. 

Converter Dust Chamber 
Account 8421— Excavation. 

This account covers the making with pick and shoved of small cut for 
a retaining wall, and digging a number of small picjr hoh^s, I'he matc^ 
rial was red clay and. stones, running into sand, and gravel whiedi was 
loaded into carts and hauled OOO ft. 

Account 8422— Foundation. 

This concrete was cast as piers about 4 ft. l)y 4 ft. by 5 ft. al)Out 45 
per cent, of whoso vertical surface was formiHl. It was mixeal in a 
machine, in the proportions of 7 sand and graved to 1 ccanent, 
transported by cars and wheelbarrows 2()() ft, Thc^ imr tops were 
finished to a perfect elevation to rece^ive struedural stead (;olumris. 

Account 8423— Steel Structure. 

(See account 7308.2.) This structure contained 228.18 tons of struc- 
tural steel and 10.12 tons of Ke^ystone plate roofing. (Bee Fig. 94.) 
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Account 8423.01 — Wire Baflflles. 

(See account 8132.01, for description.) This account covers the cost 
of the material below and the labor incident to its erection. 


14,3651b, No. 10 steel wire baffles $670.34 

8,500 lb. f-in. steel chains, 2-in. links 430.91 

Mis cellaneous 0.70 


(See Figs. 94 and 95 ) 

Account 8423.1 — ^Tile Work. 

This is identical with 8123.1. 

Account 8423.11 — Unloading Tile. 

This is identical with 8123.11. 


$1,101.95 


Account 8424 — ^Iron Doors and Frames. 

This covers the cost of the cast-iron doors, etc., set in the tile work of the 
converter dust chamber. The labor represents hauling the same to 
the site. The labor of setting is included with the tile work. 


5 cast-iron peep doors and frames, doors 4 ft. 6 in. by 2 ft. 6 in $158.93 

Account 8428 — Smoke Box Track. 

This is a track back of the smoke boxes for the converters. The mate- 
rial is second hand, picked up from construction equipment. The 
account is of no value. 


Conveying System 


Account 8601 — ^Excavation. 

This covers excavation made at various times for piers and trenches for 
walls to support the conveying system structures. The ground was 
mostly red clay and boulders, sometimes sand and gravel. The exca- 
vating was done with pick and shovel and the material cast to the side 
of the cuts. 

Account 8602— Foundation. 

This account covers plain concrete cast in a great many piers, and rein- 
forced concrete cast in a shape to make two long tunnels through which 
conveyors 11 and 14risefrom below conveyors 10^ and 10^ located under 
the bunker bins. The tunnels are 6 ft. by 6 ft. with 12-in. walls, rein- 
forced with ^-in. and f-in. rods, spaced 6 in. About 80 per cent, of 
the vertical surfaces was formed. All concrete was machine mixed in 
different proportions and transported variously to the many different 
situations. 
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Account 8603 — Steel Structure. 

(See account 7308.2.) There were here used 30.94 tons of corrugated 
iron, and 180.79 tons of structural steel. These structures are ele- 
vated steel conveyor ways. 

Account 8604— Woodwork. 

This account represents the labor and material of flooring the steel 
conveyor ways for conveyors 3, 4, 5, 6, 1 1 and 14. The lumber used 
was 2 by 12 S1S2E No. 1 merchantable Orc^gou pine. On No. 14 
the 2 by 12's were rabbeted. Oonsiderabh^ cutting was doiu^ to frame 
about conveyor steel frame supports. This cost incliuh^s also attaching 
nailing strips to the steel work to whi(‘h the flooring was nailed. (See 
Fig. 96.) 

Account 8604.1— Floor Battens. 

This account covers labor and matca’ial iiuadtmt to nailing battens 
beneath the floor boards of conveyors 3, 4, 5, 6 and 11. The lumber 
here used was not rabbeted. 

Account 860&— Conveyors No. 3, 4, 6, 6, 11 and 14. 

(See account 7405.) Conveyor No. 3 has a2()-in. belt, making a conveyor 
182 ft. 5| in. long, rising 4() ft., opca'ating at a sptHnl of 250 ft. |)er 
minute, with a capacity of 150 tons per hour. It convcws con(‘(‘ntrates 
from No. 2 belt into the sampling mill. 

Conveyor No. 4 has a 20-in. l)elt, making a conv<‘yor 220 ft. 9 in. long, 
rising 64 ft., operating at a specul of 250 ft. p(^r minuter, having a caiiacity 
of 100 tons per hour. It takes crushed oro from thc^ (‘rushing plant to 
the top of the sampling mill. 

Conveyor No. 5 has a 20-in. belt, making a (*onv(\vor 127 ft. long, having 
a rise of 26 ft. 4 in., operating at a spcuHl of 250 ft. p(a‘ minute, with a 
capacity of 150 tons per hour. It carri(‘s tlu^ fme's from tlu* sampler mill 
on their way to the bods. 

Conveyor No. 6 has a 20-in. belt, making a (H)nv(\vor 1 13 ft. 8 in. long, 
having a rise of 25 ft. 6 in., operating at a Hp(»(‘d of 250 ft. pcT minute 
with a capacity of 100 tons of or<^ pc^r hour. It carriers matcu'ial from 
the sample mill on its way to the bunker l>ins. 

Conveyor No. Ilhasa204n. belt, making a tamveyor 369 ft. 8| in, 
long, having an 87-ft, risc^, operating at a speavd of 300 ft. ihu’ minute 
with a capacity of lOO tons pcT hour. It conveys the product from 
conveyor 10^ to conve^yor 12 at Iloasters. 

Conveyor No. 14 has a 20-in. bt4t, making a conv(*yor 271 ft. 5 in. long, 
having a 71 -ft. rise, operating at a speed of 300 ft. per miuub^ with a 
capacity of 100 tons pen' hour. It takes on^ from conve^yor 10- tameath 
the bins to conveyor 15. 

The material for these conveyors somewhat H(*gr(gat<‘d is as follows: 
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Factory 

Freight 

Clifton 

Belt 

$5,351.03 

$365.88 

$5,716.91 

Robins material 

4,290.86 

630.49 

4,821.35 

Extra pulley 



38.00 

4 centrifugal switclies ^ . 

136.00 

8.81 

144.81 

One 10, one 15, and four-20-h.p. motors 



1,309.68 

5 overload releases 

65.00 

6.25 

71.25 

Miscellaneous, decking, etc 



403.62 


Account 8606.1 — ^Chutes. 

This cost is of no value. 


S12,505.62 


Account 8606.2 — Guides. 

The belts in the conveying system could not be made to run true on the 
troughing idlers. To overcome their riding out of position long boards 
were fixed at the sides of the 'belts to guide and keep them in position. 
These boards were picked up about the plant and the cost represents 
only the labor of installing them. 


Account 8606.3 — eightometer. 

This account covers the cost and labor of installing a Merrick weight- 
ometer on conveyor 11. The weightometer is installed on a 20-in. 
inclined conveyor belt with a speed of 300 ft. per minute, whose angle 
of inclination is 13 degrees 28 minutes and whose troughing idlers are 
4 ft. on center lines. The belt has a normal capacity of 100 tons per 
hour. 


Account 8606 — Lighting. 

This represents installing the following lights: 

33 drops 

1,285 ft., No. 12 weatherproof wire 
120 ft. of conduit 


Chimney 

Account 8601— Excavation. 

This was a deep hexagonal cut made through clay, caliche and well 
into sand and gravel containing big boulders. The material was 
loosened with picks, slipped out with fresnos, dumped through a trap 
into carts and hauled 2,700 ft. 

Account 8602— Foundation. 

This was a very large block of concrete cast in a hexagonal shape 20 
ft. deep and 50 ft. inside least diameter. In the bottom of the block 
3 layers of 1-in. rods laid 1 ft. on centers were placed. The mixture 
was machine made, 8 parts sand and gravel to 1 cement, using lots 
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of large rock. About 40 per cent, of the vertical surface was formed. 
The concrete was transported in cars 100 ft. 

Account 8603 — ^Brickwork. 

The stack was contracted erected by the Alphons Custodis Chimney 
Construction Co. It is 300 ft. high, 26 ft. 8 in. inside diameter at the 
base and 22 ft. at the top. The average thickness of the walls is 
about 24| in. . Every 25 ft. inside the stack is corbelled out to hold 
the lining of radial perforated fire brick, laid in acid-proof mortar. 
The base of the stack is of red brick and the round portion is of per- 
forated radial blocks. The outside upper 75 ft. of the stack were 
pointed with acid-proof mortar. There was used in the construction: 

138,000 lb. lime 652 tons wire cut brick 

290 lb. cement 56 tons wedge brick 

1,638 tons radial brick 100 bbl. acid-proof mortar 

The cost here given includes constant inspection by the Arizona Copper 
Co. organization. (See Fig. 97.) 

Reverberatory Flue 

Account 8611 — ^Excavation. 

This covers the excavating of some long deep trenches for footings and 
a large amount of back filling. It was done in red clay and gravel 
with picks and shovels. The back filling was wheeled 25 ft. to place 
and tamped in 5-in. layers. 

Account 8612 — ^Foundation. 

This concrete was cast in 2 long reinforced concrete cantilever type 
retaining walls. The walls were 12 in. at the top, 14 in. at bottom, 
and 5 ft. high. One-half-inch and |-in. rods, spaced 6 in. centers, were 
used. Tl^e mixture was machine mixed in the proportion of 5 sand and 
gravel to 1 cement, transported in wagons, wheelbarrows and concrete 
carts 250 ft. to place. Ninety-five per cent, of the vertical surface of 
the concrete was formed. 

Account 8613 — ^Brickwork. 

This account is similar to others of the same nature, including cost 
of tile, mortar, scaffolds, and the labor of masons, their helpers, and 
carpenters. (See Figs. 98 and 100.) 

Account 8613.01 — ^Unloading Brick. 

This covers the cost of preparing site, unloading tile, and the checking 
of same. 

Account 8614 — Steel Structure. 

(See account 7308.2.) There were 32 tons of structural steel used here 
and 9.61 tons of Keystone plate roofing. (See Fig. 99.) 
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Account 8614.1 — Clean Out Doors. 

This covers the cost of labor of altering and material in the clean out 
doors and frames for this flue 

18 cast-iron frames and steel plate doors, A in. by 16^ in. by 2 ft. 2i 


in $128.27 

Hn. sheet steel and miscellaneous 25.34 


$153.61 

Account 8614.2 — Caulking Roof. 

This account covers the labor and material of making as nearly air- 
tight as was possible the roof to this flue. Asbestos wicking was 
caulked into all the bad joints. 

Converter Flue 


Account 8621^ — ^Excavation. 

This was a small amount of excavation for a number of piers through 
red clay with boulders and sand and gravel. It was done with pick 
and shovel, the dirt being cast to the sides of the holes. 

Account 8622 — ^Foundation. 

These foundations were 14 plain concrete piers about 4 ft. 6 in. by 
4 ft. 6 in. by 5 ft. The concrete was machine mixed, about 7 parts sand 
and gravel to 1 cement, and transported 200 ft. in wheelbarrows and 
concrete carts to place. Seventy-five per cent, of the vertical surfaces 
was formed. 

Account 8624 — Steel Structure. 

(See account 7308.2.) 81.99 tons of structural steel were used here. 
(See Fig. 101.) 


Roaster Dust Chamber Flue 
Account 8626 — ^Excavation. 

This excavation covers the cuts for a number of piers through red clay 
containing boulders, made with pick and shovel and thrown to one side 
of the excavation. 

Account 8627— Foundation. 

This concrete was cast in 12 piers about 4 ft. 6 in. by 4 ft. 6 in. by 5 ft. 
It was plain concrete, machine mixed in proportions of 7 sand and gravel 
to 1 cement, and was transported to place 200 ft. in cement cars and 
wheelbarrows. Seventy-five per cent, of the vertical surface was 
formed. 

Account 8628 — Brickwork. 

This is^the same as 8123.10. (See Figs. 99, 100, 102, and 104.) 
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Account 8628.01 — ^Unloading Tile. 

This is the same as 8123.11. 

Account 8629 — Steel Structure. 

There were 85.21 tons of structural steel used luu'e and 0.25 tons of 
Keystone plate roofing. The flue is (> ft. 6 in. by 12 it. in cross sec- 
tion and connects the roaster dust chaiuhta' with tlu^ stacks. (See 
Fig. 102.) 

Boiler and Blacksmith Shop 
Account 8701— Excavation. 

This ejfcavation involved making a G-ft. slua^ to g(d= tlu^ proper* grade 
for the building site, together with piers and small wall (excavation. 
It was plowed and slipped away in fresnos 4()() ft. 

Account 8702 — ^Foundations. 

These foundations were the small walls and piers for t lu^ brick and steel 
column supports. The concrete was plain, hand mixcnl in ttu^ propor- 
tions of 6 sand and gravel to 1 cement, and handhsl 100 ft. in wluud- 
barrows to the forms. Fifty per cent, of the v(‘rtical surfa(‘C‘ was fornuHl 
This was the first concrete cast at the smeltca'. 

Account 8703— Steel Structure. 

There were 32.72 tons of stnudural steel uschI in ilu^ franunvork of the', 
building. (See Fig. 105.) 

Account 8703.1— Doors, Windows and Frames. 

This account covers the purcthase price of all doors, windows, their 
frames, lintels and glass. It also covers th(^ labor of installing the 
steel lintels which run from building column to building column; the 
erection of the steel door and window frame.s; iho ercK*iion of the 
steel sash and doors; and the glueing of tlunscs doors and windows. 
After the linttds had been framed in, the tile work brouglit up to sill 
base and the sill set, the frames wer(? put in I)la(‘t^ l)olt(^d to the lintels 
and tied by rods bac.k to the building (•olumns. Wlam th<^ franu^s had 
bc^en entirely bricked in, the steel sash wt^re f)olttHl in placc^ and later 
gla 2 :ed. A segregated material list is as follows: 

Thirteen 11 ft. 7 in. l>y 12 ft. | in. HtcK^lHash C3 liKhtn, 2 nmllioiiH, with S to 6 
light ventilatorB, not glazed 

One 10 ft, 3 in. by 12 ft. I in. nteel Hash 56 lights, I niullinn, no ventilators 
not glazed 

Two 10 ft, 3 in. by 12 ft. | in. stetd Basil, 48 lightH, 1 rnullion, no ventilatorn, 
not glazed. 

One 4 ft. by 9 ft. steel sliding door, with six 14 in. by 20 in. liglitn, not glazed 
lower piinels steel plate. 

One 8 ft. by 9 ft. steel sliding door, with eighteen 14 in. by 20 in, liglits, not 
glazed, lower panels steed plate. 

One 14 ft. by 20 ft.Kinner steel rolling door. 
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One 10 ft. by 10 ft. Kinner steel rolling door. 

Eleven 14-ft. 10-in. lintels built up of 8-in. channels. 

Two 13-ft. 4-in. lintels built up of 8-in. channels. 

Two 11-ft. 6-in. lintels built up of 8-in. channels. 

One 10-ft. 4-in. lintels built up of 8-in channels. 

One 11-ft. 6-in. lintels built up of 8-in. channels. 

850 lights 14 in. by 20 in., i in. factory ribbed glass, 

164 lights V6i in. by lOj in. factory ribbed glass. 

82 lights 14 in. by 19i in. factory ribbed glass. 

44 lights 13Mn. by 20 in. factory ribbed glass. 

Steel windows and door frames for above made of two 3 J by 2§ by i angles. 

(See Fig. 106.) 

Account 8703.11 — Concrete Sills. 

. This account covers the labor and material used to make the following 
list of concrete sills. The sills were made 3 parts sand and gravel 
to 1 cement, cast in collapsible moulds and later finished. Three 
f-in. rods are used in each sill. 

11 sills, 8i in. by 10 in., 14 ft. 10 in. long. 

1 sill, 8i in. by 10 in., 11 ft. 6 in. long. 

1 sill, 8i in. by 10 in., 8 ft. 6 in. long. 

2 sills, 8i in. by 10 in., 12 ft. 2 in. long. 

(See Fig. 21.) 

Account 8703.2 — ^Tile Walls. 

This cost includes the cost of tile, mortar and scaffolds, together with 
the mason and carpenter labor used to build the walls. The walls 
were non-bearing 8 in. thick, built of hollow tile, laid in between the 
steel building columns. The mortar used was 1 cement, 1 lime and 
1 sand. 

Account 8703.21 — ^Unloading Tile. 

This covers the cost of preparing site, unloading, and checking quantity 
of tile. 

Account 8703.22 — Coping. 

This covers the cost of labor and material incident to coping the walls 
at the top, beneath the roof. A two by four was bolted to the top 
course of tile and another to the underside of the roof. These were 
lathed across with metal lath and plastered with cement mortar. (See 
Fig. 17.) 

Account 8703.30 — ^Roof. 

This account covers the cost of the material and labor incident to 
roofing the boiler and blacksmith shop. Oregon pine sheathing, 2 by 
8, surfaced, tongued and grooved, was nailed to strips bolted to the pur- 
lins. Over this 3-ply asbestos roofing paper was laid. (See Fig. 17.) 

Account 8703.31 — ^Ventilators. 

This covers the cost of labor and material incident to installing three 48- 
in. Burt ventilators on the peak of the boiler and blacksmith shop roof. 

8 
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The ventilators were skidded up onto the roof with hand tackle along 
a runway, bolted to the purlins and flashed. (See Fig. 18.) 

Account 8703.4 — ^Dirt Floor. 

This account covers the labor incident to bringing the dirt floor of this 
building to the required grade. The dirt was wheeled in and tamped in 
3 -in. layers. 

Account 8703.6 — ^Benches. 

This account covers the labor and material of making from time to 
time benches, racks and the like used in this shop. 

Account 8703.6 — ^Painting. 

This covers the cost of painting all the steel sash one coat of ^^turkey 
red.” and the woodwork, namely, the under side of the roof two coats 
of white lead and linseed oil, cream color. 

Account 8704 — Crane. 

This covers the purchase of the crane listed below, the labor of over- 
hauling and erecting it. 

One 3-ton hand power traveling crane, chain block transfer type 18-ft. 
span, complete with roller bushed geared trolley and provided with B-ton 


triplex chain block for 13 ft. lift $378.35 

Miscellaneous 60.06 


$438.41 

Account 8706 — ^Tools. 

This account covers the purchase price of the tools enumerated below 
and the labor required to install them. 


Factory Freight 

1 No. 2 punch and shear, Hilles & Jones $1,530.00 $435.00 

1 No. 0 bending rolls 580 .00 75 . 00 

One 1,100-lb. steam hammer, Niles-Bement-Pond Co. 

1 blower, size 5, type D, American Blower Co. . . 1,015 . 00 408 . 00 
One 5-h.p. 440-volt, 3-phase, 60-cycle 1,720'r.p.m. 

motor 160.00 19.90 

1 No. 5 swage block 

1 Peter Wright anvil, weight 497 lb 

10 in. galv. iron pipe and connections 

3 sheets steel, J in. by 48 in. by 120 in • 


One 2-m. heading, upsetting and forging machine. 

Acme Machinery Co 2,790 . 00 440 . 70 

1 sisco anvil, 407 lb 

1 Hay Budden anvil, 420 lb 

40 ft. of 6-in. I-beam 

Castings 

Miscellaneous 


Clifton 

$1,965.00 

655.00 

1,423.00 

179.90 

35.08 

70.57 

106.63 

16.02 

3,230.70 

46.60 

48.10 

12.62 

41.00 

29.14 


$7,859.36 
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Account 8706 — Shaftings Pulleys, Belting. 

This account covers the purchase price of the list of material below and 
the labor of installing the same, and the necessary wooden bridge trees. 

33 ft. of 2A-in. and 18 ft. of 2i|“in. shafting. 

5 pulleys, varying from 26 in. to 52 in. with bearings and hangers. 

1 length of 8-in. double leather belt, 104 ft. long. 

1 length of 6-in. double leather belt, 140 ft. long. 

(See Fig. 19.) 

Account 8707 — Motor. 

This account covers the purchase price of the material below and the 
labor of installing it. This motor furnished the power for the boiler 
and blacksmith shops. 

One 20-h.p. 440- volt, 3-phase, 60-cycle, 850-r.p.m. motor. 

Account 8708 — ^Lighting. 

This account covers the cost of the material below and the labor of 
its installation. 

14 carbon lamps, 16 c.p. 260 ft. brewery cord 

3 tungstens, 250 watt 300 ft. No. 12 wire 

100 ft. conduit. 

Machine and Carpenter Shop 

Account 8716 — ^Excavation. 

Same as account 8701. 

Account 8716 — ^Foundation. 

Same as account 8702. 

Account 8717— -Steel Structure. 

This building is the same as 8703 account. There were used here 
38.23 tons of structural steel. (See Fig. 105.) 

Account 8717.1^ — ^Doors, Windows and Frames. 

This account is the same as 8703.10, with the following list of material: 

Thirteen 11 ft. 7 in. by 12 ft. | in. steel sash, 63 lights, 2 mullions, with 3 to 
6 light ventilators, unglajsed. 

Two 10 ft. 3 in. by 12 ft. i in. steel sash, 56 lights, 1 mullion, no ventilators, 
unglazed. 

Two 10 ft. 3 in. by 12 ft. f in. steel sash, 48 lights, 1 mullion, no ventilators, 
unglazed. 

Two 4 ft. by 9 ft. steel sliding doors, with six 14 in. by 20 in. lights, unglazed, 
lower panels steel. 

One 11 ft. by 12 ft. steel sliding door, with forty 14 in. by 20 in. lights, unglazed, 
lower panels steel. 

Two 14 ft. by 20 ft. Kinner steel rolling doors. 
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Fourteen 14-ft. 10-in. lintels, made of 8-in. chainnels. 

Six 11-ft. ()-m. lintels, made of 8-in. cluimuds. 

Seven hundred forty 14 in. by 20 in,, J in.thiek faudory riblu'd ji^liss window panes. 
One hundred sixty-four 134 bi. by lOj in., 4 in. thick bietory ribbed ghuss 
window panes. 

Eighty-two 14 in. by lOJ in., J in. think faietory ril>b(‘d glass window pjines. 
Twenty 15 in. by 20 in., 4 in. tldok factory riblaal gl.ass window panes. 

Steel window and door frames for the al)ov(^ list. big;. 106.) 

Account 8717.11”Concrete Sills. 

Same as account 8703.11, but the following; product: 

Thirteen 8i in. l)y 10 in., 14 ft. long sills. 

Two 8i in. by 10 in., 1 1 ft. 6 in. long sills. 

Two 8i in. by 10 in., 6 ft. 0 in. Itmg sills. 

(See Fig. 21.) 

Account 8717.20— Tile Walls, 

Same as account 8703.20. 

Account 8717.21— Unloading Tile. 

Same as account 8703.21. 

Account 8717.22— Wall Coping. 

Same as account 8703.22. 

Account 8717.30— Roof. 

Same as account 8703.30. This roof (‘ontnins 77.21 stpiaiH^s, taiual to 
14,543 b.m. 2 by 8 lumlier. 

Account 8717.31— Ventilators. 

Same as account 8703.31. Three 4H“in. Burt vaaitilators us(hI Iutc. 

Account 8717.40— Floor. 

This account covers tlu^ cost of th(^ mattndal anti IalH>r recpared to lay 
this floo^. Six inch l)y eight inch stringers w«*r(! laid 2 ft, 6 in, on 
centers with earth tamped iu betwc'tm tliem. On Htriugt*rs No, 3 
grade, 3 in, by 12 in. white ccslar planking of various lengths was 
spiked down. (See Fig. 24.) 

Account 8717,60— Benches. 

Same as account 8703.50. 

Account 8717.60— Painting. 

Same as account 8703.00. 

Account 8718— Crane. 

This is the same as account 8701, with the exeepiion that tin* eranc! hero 
used is of 5 ton capacity. 
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Account 8719 — Tools. 

This account covers the purchase price of all the material listed below 
and the labor cost of installing it: 


Factory Freight Clifton 


1 Prentiss machine bench vise, No. 2 $20.15 

1 machine bench vise, No. 21 20.16 

1 machine bench vise, No. 22 28.85 

1 machine pipe vise. No. 2A 2.38 

1 machine pipe vise, No. 4A 7.77 

1 stationary bench vise. No. 56 20.72 

40 ft. of l|-in. pipe 2.97 

1 No. 48 power grindstone 56.62 

2 emery wheels 8.90 

1 emery wheel grinder 17.00 

1 No. 40 special turning machine 36.22 

1 set faces for wiring machine 5.56 

1 gauge 2.35 

1 burr machine and stand 9.92 

1 No. 17 S. P. crimper and stand 10.77 

1 No. 3 beading machine 26.79 

1 No. 0236 squaring shears 180.86 

1 stake-holder and stakes 42.15 

1 rivet set 2.65 

1 No. 101 tinner’s rule 2.73 

1 power hack saw No. 3 29.63 

1 radial drill press, 42 in 752.20 

Miscellaneous 21.92 

1 50-in. cornice brake. : 155.96 

1 16-in. rip saw 4.30 

Castings 10.10 


1 No. 1 drill chuck. . 
1 No. 2J drill chuck 
72 hack saw blades . . . 


Small tools, miscellaneous equipment 


5.61 

7.02 

5.55 


1 surfacer, 20 in. by 6 in 

$180.00 

$20.70 

206.70 

1 No. 50 hand saw 

175.00 

27.45 

202.45 

1 lathe, 14 in. by 8 ft 

563.75 

81.40 

645.15 

1 lathe, McCabe patented 

double 2,111.00 

277.15 

2,388.15 

spindle. 

1 Crescent saw table 

168.75 

51.34 

220.09 

One 20-in. Rockford shaper . . 

425.00 

175.07 

600.07 

One 2-in. bolt cutter 

355.00 

47.10 

402.10 

1 Crane pipe machine 2 in. . . . 

192.00 

16.56 

208.66 

1 Crane pipe machine 4 in 

480.00 

44.10 

624.10 

1 Crane pipe machine 12 in 

1,500.00 

163.59 

1,663.59 


394.36 


$8,953.13 


Account 8720 — Shafting, Pulleys and Belting. 

This account covers the purchase price of the material below and its 
cost of installation: 



1610 


UNIT CUNSTHl'CTION OUSTS 


1 pc. 'AO ft.., 2 il in. tiianu^itT ahaftiuK. 

1 pc. {>0 ft.., 2 {| in. (Uaiucicr .shafting. 

1 pc. IS ft., 2 it in, <lianicttT .sluiftiiig. 

1 pc. 18 ft., 2 i»- tiianietcr sluifting, 

1 pc. 22 ft., 2 in. <liainctf‘r .shafting. 

1 pc. 10 ft., 2 in. tlianictcr .shafting. 

1 pc. 4 ft., 2 iV in. itiainctcr .sliafting. 

Many pulleys ranging from 10 in. k) (iS in. <li!imet.<T, with nece.ssary 
hangers, collars, boxes, (S(*(' Fig. 19.) 

Account 8721 — ^Motor. 

This account covers the pure, base pruu* and cost of installing the follow- 
ing motor. 

One 4(>-h.p., •l UPvoU, H-pluist*, kHeydc, H.'jO-r.p.ni. motor. 

(Slio Fig. 20.) 

Account 8722 --Lighting. 

This eovors tha (’ost uf thn following matt*rinl and thn labor of 
installing it. 

17 carlxai lamp.s Ui c.p. 

A tungHtcim 2r»U watt 

240 ft, hnnvcry curd 
l(K) ft. ctnnhiit 

000 ft. No. 12 weatherprufd wiru. 

(See Fig. 23.) 

General OiRke 

Account 8804™ Furniture and Fixtures. 

This account covers tlu^ ftirnit tire and fixiurt%s purchased ftir the snudter 
office, wliich to date lias not hwn builf. 'Fhe furniture is in use in the 
temporary offi(a\s. 

Account 8810 Excavation. 

This was tlie same as 8701. 

Account 8811 Foundation. 

This was tlie mnm as 8702, savt? tliat the walls were highiT. 

Account 8812 Steel Structure. 

This building is tlie saimi type as the boilta* and inacliine sliops, save 
a corrugated iron roof was used in plar<^ tif a wood and paper c’overing. 
There were 20.5 tons of Htructurnl sitad used amt tons of corru- 
gated iron. (Bee Fig. 20.) 

Account 8812.1---"Doors, Windows and Frames. 

I’he doors for the warehoum* were similar to the ImiiIit and machine 
sliops. The lintels over the vvinchnvs ami doors were the same as in 
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the shops. The small doors, all windows and frames were wood. This 
account covers the cost of the door and window material listed below 
and the labor of installing the same. 


51 windows, 3 ft. 9j in. by 7 ft. 8i in. by If in. These were 

grouped 16 in triple frames, all glazed $305.99 

16 wood frames for 48 of above windows 170.32 

Lumber for 3 window frames, all door frames and all hardware. ... 83.78 

1 0. G. 1 light glazed door, 3 ft. 6 in. by 7 ft. 1 3/8 in. 7.91 

Two 9 ft. 10 in. by 7 ft. 6f in. Kinner rolling doors 157.30 

Steel lintels 331.01 

(See Fig. 27.) 


$1,056.31 

Account 8812.11 — Concrete Sills. 

See account 8703.11. Sills were made here for frames of account 
8812.10. (See Fig. 22.) 

Account 8812.2 — ^Tile Walls. 

Same as for account 8703.11. 

Account 8812.21 — ^Unloading Tile. 

Same as for account 8703.21. (See Fig. 26.) 

Account 8812.22 — Coping. 

Same as for account 8703 . 22. (See Fig. 28.) 

Account 8812.3 — ^Painting Roof. 

This covers the labor and material of painting underside of corru- 
gated iron roof 2 coats of lead and linseed oil, cream color. 

Account 8812.31 — Ventilators. 

Same as for account 8703.31. These three ventilators were 48 in. 
diameter with round base. (See Fig. 25.) 

Account 8812.40 — ^Floor Excavation. 

This entailed cutting down the front in the warehouse 6 to 8 in. and 
backfilling in places. 

Account 8812.41 — ^Floor Concrete. 

This concrete floor was cast in large 6 ft. to 8 ft. blocks, 4 in. thick, 
with sand joints between blocks. The concrete was hand mixed in 
the proportions of 6 sand and gravel to 1 cement. It was transported 
in wheelbarrows 100 ft. The top finish, f in. thick, was 2 sand 
to 1 cement. This top was troweled smooth. 

Account 8812.50 — ^Lighting. 

This account covers the cost of the following material and the labor 
of installation. 

26 carbon lamps, 16 c.p. 365 ft. brewery cord 
170 ft. No. 12 weatherproof wire. 
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Account 8813— Fixtures. 

This account covers the purehast^ ])ri(*e of stet^l bins, slu'lviug, 
counter scales, office partition and furniturc\ as lisi(‘d below; also the 
erection cost. 

197 ft. Bergers sectional steel bins aiul shelving. S«‘e sk(‘tc!i, lint'ul 
feet refers to half of bins shown by .sectional t*h‘vntion. Bins 


received knocked down, gauge of inat(‘rial lb to 20. $1,1 lb. 82 

1 No. 1046 dormant w^arelunuse scales, wcagliing r»,000 lb. 

to i lb.. 141.42 

Furniture, material for olliee partition, t‘t<‘. 282.88 

(See Fig. 30.) $1,5 U . 12 


Account 8813.10— Painting. 

This account covers the cost of inaitadal and labor of a lot of miscel- 
laneous painting at the war(‘houst‘. stead docu's wtua‘ givcm one 

coat of turkey red. iron lintels \xi*rv given om^ eoat of lamp 

black in linseed oil. d'he eounttu' was stniiuMl ami oiUhI. 

Account 8813.11- Painting Sash. 

This account covers tlu^ cost of mabadal and labor used to paint all 
the warehoust^ sash, ^blu^y given two (HKits of wliitt* haul and 

linseed oil, cream color. 

Laboratory 

Account 8820“ Excavation. 

Tins covers the excavating for the laboratory walls and basement in 
red clay with bouldcTs ami gravel. It was done with pick and shelved, 
and wheeled 75 ft. in lairrows. Soim» haekfihing for the fhun’s in 3“in. 
layers is also liere includcHl 

Account 8821— Foundation. 

This covers tlie conerede huihiing walls wliitdt wen* maeliine mixed, 
in the proportions 8 sand and graved tt> I <‘«‘ment. The concrete was 
handled in wagons 250 yd. 'Fhe walls were* 12 in. at tt>p to IK in. 
at bottom. One huudr(*d per tami. of the vertical Hurfnet* was formed. 

Account 8821.1— Plain Concrete Floors, 

These floors were mixed, 5 .sand and graved to 1 efaneiit, in a iiimdiine, 
transported 1,000 ft. in wagon ami lai<i 4 in, thiek with a smootle finish. 
Band joints were n.s<*d. The top finish was | in. thick, 2 parts 
sand to cement, and was trowtded smooth. 

Account 8821.2 -Reinforced Floors. 

These floors were formed, two way ridtiftjrced with |-im and i-im 
rods. In other respects they were the sarni* ns 8812.1. 
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Account 8821.3 — Sills and Lintels. 

The sills and lintels used at the laboratory were separately moulded 
reinforced concrete. The concrete was made 3 parts sand and gravel 
to 1 cement. Three f-in. rods ran the entire length of both sills and 
lintels. The lintels were 8 in. by 8 in. by 5 ft. The sills were 4| in. 
by 9 in. by 4 ft. 1 in. (See Fig. 34.) 

Account 8822 — ^Tile Walls. 

This account covers the tile, mortar, scaffolds, mason labor, carpenter 
labor, and hauling incident to building the tile walls of the laboratory. 

Account 8822.2 — Carpenter Work. 

This account covers the material and carpenter labor incident to 
the installatioi^ of the partitions, ceilings, and roof structure. (See 
Fig. 31.) 

Account 8822.6 — Doors, Windows and Frames. 

This account covers the cost of the following material and the labor 
of installing the same, together with the necessary frames. 

16 windows 6 ft. 8 in. by 3 ft. 1 J in. by If in. glazed. 

5 sash with four, 12 in. by 24 in. lights, glazed. 

1 sky light 6 ft. 3iV ia. by 6 ft. 9f in. with 36, 12 in. by 14 in. double 
strength glass 

1 sky light 6 ft. 3iV in* by 4 ft. in. with 24, 12 in. by 14 in. double 
strength glass. 

1 sky light 4 ft. If in. by 4 ft. 6i in. with sixteen 12 in. by 14 in. double 
strength glass. 

4 doors 2 ft. 8 in. by 6 ft. 8 in. by If in., glazed. 

4 doors 2 ft. 8 in. by 6 ft. 8 in. by If in. glazed. 

(See Figs. 32 and 33.) 

Account 8824 — Wood Fixtures. 

The account covers the cost of the laboratory hoods, stacks, benches, 
cabinets and the like. 

Account 8826 — Lighting. 

This account covers the wiring in the laboratory for lights, hot plates, 
furnaces,. etc. 

Account 8826 — ^Plumbing. 

This account covers the purchase price of the material below and the 
labor of installing it. 

1 flush closet 1 distilling apparatus 

2 sinks and drains 1 water tap 

Piping, fittings, lead, etc. 
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Account 8828 Painting. 

Tliis covers tht^ cost of t!ic nuitt^rial aiul !ahor to |)Hiutiug at 

the laboratory. It is of no value for unit tarsis. 

Accotmt 8829 Plastering. 

This covers tlu^ cost of plastering inatt*rial. seafTolds plasterers and 
carpenter labor ustal in idasiering t he insidi' tile walls c^f the lalxnatory. 
The plastering was contracitnl at. IK taads a square yard, while the 
company furnlsluHl all material anti carptuder lalan*. 

Account 8830 Apparatus. 

This account covtu's tlu^ purtdiase price tif tlu* mattuial segn^gattnl l)elow, 
and the lalior of std.ting up iht' sarntx 


Five 12 in. by IH in. by H in. llO vult iuC p!iOi*?i 

.. 1143 

.08 

1 ThompHcns analytienl bulnn**!' st ylr 2H. 

in 

.05 

1 distilling apparatiw 

. . m 

.70 

1 Hoskins clcatric fnrnno^ , . 

. . 225 

.53 

1 cliX’.tric drying tivvn 

. . 41 

.70 

Ikushcs, tubing, funnel^, el«v 

54 

.23 


StUH. 

im 


Account 8831 Oil Centrifuge, 

This apparatus was locaital mair the tnl tanks in a t‘orrugattxl iron shod, 
4 ft. l)y 4 ft 1)}^ H ft. Tht^ labtir in this aceouni was ftjr tlu^ Imilding as 
well as setting up the ctmkifugt^ and itelivtuang the material. 

1 Bnum oil vertitml, iltrtHti. luttupuiiiid typ*a tlO volt, 

alternating..- $130.25 

MatoriaHor sheti l.H,34 


Sample Etiora 


SI 57. 50 


Account 8841 Excavation. 

This excavation covennl t!u* making of a thin ftip' sliee and shaping the 
ground for a plain concrete floor. T\w dirt- was lanl eday. It was done 
with pick and shovel anti east to one side. 


Account 8842 ■ Foundation. 

This eovcirs the making of a f*nv small comasUi^ walls, itifitdiinc mixed, 8 
sand and graved to I cement. Beventy- live p«T t‘eiit, of tdiirvertical 
surface was forinisl The concrefr* was liamiltsl about doCI ft. 

Account 8842,1 —Concrete Floors. 

These floors of siimotli irtmaded taiucretf\ o in. tdiicdc, machine 
mixed, B sand and gritvtd to I cement, the tiqi finish 1 in. thick, 
2 sand and 1 cement. .\!1 of the mnftuial w*as haiilist in wagons 500 
ft. The concrete was liitd in Idocks with sniid Jiuiiis, 
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Account 8843 — Walls and Roof Structure. 

This account covers the purchase price of the following material and 
the cost of erection. 


Lumber for sides and roof rafters $148 . 12 

Corrugated iron 47.68 

Nails, etc 6.01 


$201.81 

(See Fig. 35.) 

Account 8843.4 — ^Roof. 

This account covers the roof sheathing, composition paper, and the 
labor incident to installing it. 


1,008 b.f., 1 in. by 12 Oregon pine $31.50 

10 squares 3-ply asbestos roofing 45.07 


$76.57 

Account 8843.5 — ^Doors and Windows. 

This account covers the cost of the following material, and the cost of 
installing the same: 

Two 3 ft. by 7 ft. by if in. doors 1 

Twelve 2 ft. 11^ in. by 5 ft. 3f in. by if in. windows, glazed . . [ $115.24 

Frames for doors and windows J 

Miscellaneous 3.61 


$118.85 

Account 8844 — Oven. 

This account covers the making of a drying oven, together with the 
cost of material and installation. The oven was made in the shops 
of iVin. sheet plate, 4 ft. by 2 ft. by 6 ft. high, and lined with tV- 
in. asbestos mill board. It had suitable shelves of pipe coils. 


One oven $46 . 77 

Steam piping, etc 11.79 


$58.56 

Account 8846 — Motor Platforms and Fixtures. 

This covered the cost of the following material and its installation: 


4 bucking boards, 3 ft. diameter by 2f in. thick $61 . 80 

21 sheets galvanized iron (No. 18) for pans, etc 53.06 

Lumber for one bench top, 3 ft. by 12 ft. for pulverizers, and one 
bench top 2 ft. by 12 ft. for cutting samples 14.74 


Account 8846 — ^Lighting. 

This covers the cost of the lighting wiring for seven lights. 


$129.60 
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Account 8848 Painting. 

This covers tlie (‘ost. of inut(‘rial aiitl labor iniidvnt to paiutiiig the sash 
of this building, two coats of white Itaui and linsei‘d criL 

Account 8849 Machinery. 

This covers tlie purchast^ prict* of the list of material givtm below, 
together with tlu‘ !al)or of installing it. 



ViivUn'V 

In'oight 

Clifton 

Two 2tiv(!rall i«w oruslicr.s. uSturtfvniit 




Milling Co.) . — 

$2.70,00 

s.jl .Sll 

■Slit) l.. so 

4 jaw plates 

III (HI 

o.so 

m.Ho 

4 shields 

:ijMi 

0 . 22 

1.22 

8 toggU‘s . , , , 

:i tio 

0 14 

1.14 

4 toggle seats. 

•t no 

0 1 1 

4.11 

2 Jone.s sninpUs's 10 hy IK in. 

m 00 

2 , 21 

42.25 

4 hrauu pulvt‘ri/,ers, 0 in. pul. 



101. 4B 

2 Brmm eoal griniler.s, light and tooM* 




pulleys, 12 in. dinmet<T. 



147, B2 

Moistur<‘ Healths. ..... 



20.11 

Sieves and inisedlnneou.s 



15.47 




SO 12. on 


Account 8849.1 Motor. 

This covers the pundiase prh’e ami (H»st i»f installing the billowing 
motor. 


One frh.p. WesfiaghttUHe itettor . $110.77 

Account 8849.2 Shafting, Pulleys and Baiting. 

This acc’onnt covers the cost of the maferinl Hegregattal IwUm and tlie 
labor of installing it: 

Onti 24 in. by 0 in. hy Ifl In, bore wihuI liplit |iu!Iey I 

Four 20 in. hy i\ in hy Itl iti. hun^ Wiiod Hplii jnillev I 

Two 22 in. hy 2 in. Frineeltm dutch pnltey . . [ $i:iH 1.1 

20 ft, 1 in. of 111 in. duifting^ . . . . , j 

4 rigid ring oiling pillow hloekM. <• , . ■ ■ i 

Two Iff in, safety set etillars I 

Umther limiting for motor 2 in,, 1 in. iind 5 in,. ^ . 12.04 

SI70.17 

MISCELLAJiEOUS ACCOUNTS 

Account 8901'--'Darricks and Construction Equipment. 

Tins account is imlirert «‘Xpensi% HUIHI. The ehftrgt* covers the cost 
of all derricks, concrete inixtu’s, eiirts, wiigoris, picks* shovels, in fact 
every tool used during eonstruetioit. 
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Account 8902 — Sewer System — Cost of Pipe and Laying. 

This account covers the cost of the material and labor of laying the 
same used in the sewer system. The sewer lines aggregated 2,967 ft. 
of vitrified sewer pipe, ranging from 6 in. to 15 in. in diameter. It 
was all laid an average depth of 4 ft. below the surface. Concrete 
manholes for the system are in account 8902.2. 

Account 8902.1 — Sewer System — ^Excavation. 

This excavation covers the ‘ entire trenching or tunneling as was in 
some cases done for the sewer system. All kinds of soil were run 
through. The trenches varied from 18 in. to 60 in. wide, and from 
2 ft. to 20 ft. in depth. 

Account 8902.2 — Sewer System — Concrete. 

This concrete covered a large number of small jobs including man- 
holes and the like along the sewer lines. In general the mix was 
7 sand and gravel to 1 cement. 

Account 8903 — ^Permanent Outside Closets. 

This covers 3 latrines built of 2 by 4’s, 4 by 4^s and corrugated iron. 
In size they were 8 ft. by 19 ft. 6 in. by 8 ft. high. The closet was 
built of concrete and is cleaned by a periodical flushing of water which 
is siphoned into a sewer. 

Account 8904 — Telephone System. 

This account is indirect expense, see 8999. It covers the cost of a 
telephone line from Clifton to the smelter, together with all phones 
and connections about the plant during construction. 

Account 8906 — ^Permanent Outside Lighting. 

The material account here is as follows: 


Four 110 volt flaming arc lamps S142.40 

Conduit, wire, etc 35.59 


$177.99 

The poles here used were old ones previously charged out to construc- 
tion equipment. The lights were placed at various needed points 
about the plant and £hen connected to the nearest 110- volt circuit. 
Labor costs cover the setting of poles, the connecting of lamps, running 
a conduit line down each pole to a switch box, and instailling the switch 
box. 

Account 8906.1 — Temporary Outside Lighting. 

This account is indirect expense, see 8999. 

Account 8906 — ^Water Pipe Lines* — ^Excavation. 

This excavation covers the trenching for all the water lines. It repre- 
sents all sorts of material excavated from 8 ft. to 15 ft. in depth. 
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Account 8906.01 Water Pipe Lines Concrete. 

This was a small amount, of (•oiuTct<- usctl to anchor the 6-iii. line at the 
foot of the hill, as it comes down from tlu* t.'ink. 

Account 8906.02 Water Pipe Lines Cost and Laying. 

This account covers the cost of the material and labor of laying all the 
water linos abiout tlu^ smelter. 

Then' WHH ft. itf iUn. pipe 

PCKtS ft. t>f 4-in. pipi* 
ft. t»C 2|-in. pip^^ 

‘iHH ft . pipe 

H5 ft, of pipe 

flit ft. of I ho pipe 

ft. 

Total of ■t/if);} ft. with all necessary fittings, valves, and lire hydrants. 

Account 8906.1 Six-Inch Pipe Line from Clifton. 

This account covers the eost *if the materhil and labor ineident to laying 
a (bin. water lupe line, H.ttSK ft. U»ng, fnun Clifton to .smelter. It 
inchuh's excavating, painting, and baekfill. 

Account 8906.2 Water Supply Tank Excavation. 

This covers th(‘ making t>f a 8 ft. .slice for a water tank foundation. It 
involved thi; u.se of powder, ami was h.antlied with picks, shovels, and 
wheelbarrows. 

Account 8906.4 Water Supply Tank Cost and Erection. 

Thi.s tank was ere(d.<Hl on a hill at an elevation of 'ilM) ft. above the 
tracks where the material was reeeivetl. It is -ttJ ft, in diam«‘ter, 26 
ft. 91 in. high, and has a steel imver. Its capacity is 2.'>(),()()0 
gallon.s. Tlu* tank steel w.-is erected Ity eontrnef . 'bhe account stands 
thus: 


lUmtl wtirk . , . . , 

$72, m 

Hauling, 

in Ml 

»Til.(l7 tank 

n.rm.m 

Freight mi tank ^ . - 


Ftiwer fur riveting . . • 

02, a 1 

Minrelkru'uua. . . . . . . 

ti l 92 


f t.i:i7 IK! 


Account 8907 Watchman. 

This account is indirt*ct expense, .see 8999. It covers the pay of watch- 
man during the construct ion perhal. 

Account 8908 Power Distribution. 

This account covers tlut cost of material and labor incident to the fol- 
lowing work. Tw’o- am! three-inch tmmhut.H wert* rtm underground 
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from the power house to the heater house and to the converter building. 
Along these lines four concrete manholes or pull boxes were installed 
At the converter building the wire from the conduits run up a steel 
column and from thence on steel brackets through the reverberatory 
and boiler building to a point of distribution by poles. From this 
point the wires go to the roasters, sample mill, crushing plants 
and bedding plant. The wire ranged from 1,000,000 c.m. to No. 12 
weatherproof. 

Account 8908.1 — ^Temporary Oil Tanks. 

This account is indirect expense, see 8999. It covers the cost and 
erection of an oil tank with pipe lines used during the construction 
period. 

Account 8909 — ^Permanent Air Line — ^Excavation. 

This covers the cost of trenching and backfilling for the air lines. The 
trenches were in every kind of soil, 18 in. to 6 ft. deep and 1 ft. to 3 ft. 
wide. 

Account 8909.1 — ^Permanent Air Line — ^Laying. 

This account covers the cost of material used and the labor of installing 
the same. The lines together are 2,316 ft. long and composed of the 
following quantities of different sized pipe. 

526 ft., l-in. pipe 656 ft., 2-in. pipe 

36 ft., iHn. pipe 838 ft., 3'-in. pipe 

80 ft., Ij-in. pipe 180 ft., 4-m. pipe 

Account 8910 — Transmission of Power to Various Departments. 

This is a suspense account which has been charged away. 

Account 8911 — Watchman House. 

This account is indirect expense, see 8999. It covers the cost of a 
temporary building. 

Account 8912 — Tool Shed. 

This account is indirect expense, see 8999. It covers the cost of a tem- 
porary building. 

Account 8913 — ^Bam and Corral. 

This account is indirect expense, see 8999. It covers the cost of the 
corral and barn. 

Account 8914— Temporary Blacksmith Shop. 

This account is indirect expense, see 8999. This is a temporary build- 
ing used during construction. 

Account 8916 — ^Temporary Power Plant. 

This account is indirect expense, see 8999. It covers a large com- 
pressor, Maune type boiler and temporary building, together with the 
labor of installation. 


1620 


UNIT CON.'^'l'ltUi'TION C<ISTS 


Account 8917— Temporary Crushing Plant. 

This account ia indirect expense, sec S'lUO. It eovtu-s the (^ost and 
installation of a 10-in. by 2(hin. crusher, bucket, I'levator, rock 

and sand bins, abafting, Ixdts, pulleys ;uul inotors. 

Account 8918—Temporary Water Tanks. 

This account is indirect <'xpen.s(*, see ;ici’<>uut It covers several 

small tanks erected for use at the ttnnporary eaiuj) siti', as W('1I a.s a 
large general auppli’’, woodi'n tank. 

Account 8919— Temporary Electrical Shop Equipment. 

This account is indirect expen.se, .see It covi'rs a temporary 

shop oquipment. 

Account 8920 — Wagon Roads. 

This account is indirc'ct ex|)<*n.se. It eovt'rs tin* building of many 
roads and trails reciuired during tlm construction ptaaod. 

Account 8921—Temporary Pumping Plant. 

This account is indirect <>xiH‘n,se. It covers a tiinlx'red shaft, pump 
and pipe line. 

Account 8922 ” Temporary Pipe Lines. 

This account Is indirecd. expense. It eov(*rs the eost of all tiunporary 
water and air lines laid during tht; eonstruetion periml. 

Account 8923 —Temporary Warehouse. 

This account is indinad expense. It eovers the cost of the temporary 
warehou-so and equipment. 

Account 8924 —Temporary Cement Sheds. 

This account is indirect expense, .see KtHttk It i’overs the cost of 
corrugated iron sheds for storing <'einent. 

Account 8926™--Horses, Harness and Carts. 

This is indirect exjieuse, see This eovtTs the eo.st of .some carts, 

work harne.ss, and tlie purehnse price of an Hiiiiual killed during 
construction. 

Account 8926 - Temporary Office. 

This account is indirect expense, see KtHtl*. 'I'liis covers the cost of 
the construction offici*. 

Account 8927 Temporary Lavatories. 

This account is indirect <*xpense, see HSHht. 

Account 8928- Temporary Machine Shop. 

This account is indirect exf>ense, see HIHH). 'I’his cun-ers the eost of 
temporary machine shop. 



UNIT CONSTRUCTION COSTS 


1621 


Account 8929 — Employe’s Railroad Transportation. 

This account is indirect expense, see 8999. During the construction 
period 300 to 500 men were employed, over three-fourths of whom 
lived in and around Clifton. The cost of transporting these men back 
and forth each day was borne by the construction. 

Account 8930 — Clearing Land. 

This account is indirect expense, see account 8999. 

Account 8931 — Test Holes. 

This account is indirect expense, see 8999. 

Account 8933 — ^Furniture and Fixtures. 

This account is indirect expense, see 8999. It covers the temporary 
office fixtures. 

Account 8934 — Miscellaneous Supplies. 

This account is indirect expense, see 8999. 

Account 8935 — Shop Equipment, 

This account is indirect expense, see 8999. It covers material used in 
various temporary shops. 

Account 8936 — Overhead Shop Expense. 

This account is indirect expense, see 8999. This account covered all 
labor and supplies used in the shops not directly charged to the work 
in hand. 

Account 8937— Stock Lumber. 

This is a suspense account. 

Account 8938 — ^Powder Magazine. 

This account is indirect expense, see 8999. 

Account 8939— Miscellaneous Labor, 

This is indirect expense, see 8999. 

Account 8941~Temporary Railway Receiving Bins. 

This account is indirect expense, see 8999. 

Account 8942— Water Supply. 

This account is indirect expense, see 8999. It covers the cost of water 
from Clifton used during construction. 

Account 8943— Corral Expense, 

This was suspense account distributed at the close of each month, on 
the basis of the cost per animal-day. 

Account 8944 — Switching and Freight from Clifton. 

This account is indirect expense, see 8999. It was impossible to place 
these charges to the material freighted, owing to incomplete records. 

9 
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Account 8946— Office Stationery and Supplies. 

This account is indirect expense, see 8991). 

Account 8946— Warehouse Operating Expense. 

This account is indirect expense, see 8999. It covers the expense of 
running the warehouse during the constnud-ion period. 

Account 8927— Timekeeping Expense. 

This account is indirect expense, see 8999. It covers tlie expense of 
the timekeeping and distribution during the constru(d.ion period. 

Account 8948— Form Lumber. 

This is a suspense account. Its money was ai)|><)rtioned to all concrete 
costs on the basis of l)oard“feet of Iuml)er used on each job. 

Account 8949— Cement. 

This was a suspense aca^ount. It was apportioned to all concrete 
accounts on the basis of sacks used. 

Account 8961— Sand and Gravel. 

This is a supense a(ua)unt. Its money was apportioncul to the different 
concrete accounts on the basis of (nibi(^ yards of concret(^ cast. 

Account 8962— Employe’s Quarters. 

This account is indircict expense, hw 8999. It reprt^stuits the cost of 
a boarding house, l)ath hous(‘, and 42 bait lious(\s, ksss tlu^ rcuit tiny 
paid on diu'ing the (‘onstruction pca-iod. 

Account 8963 - Crushing Plant Operating Expense. 

This is a suspense account. Its money was apport ioiuMl to the different 
concrete jobs on the basis of cul)ie yanls of concrede Ixunditing. 

Account 8964r— Concrete Power and Repairs. 

This is a suspense account, h(h^ 8953. 

Account 8966— Mortar Sand. 

This is a suspense account. It was ap|)ortioned to tlui brick-work 
on tlic basis of the amount used by thc^ variotis jol)s. 

Account 8966.1~Mortar Lime. 

This is a suspense ac.eount, see 8953. 

Account 8966.2— Mortar Cement. 

This is a suspense account, see 8955. 

Account 8966,4“ Fire Brick Mortar. 

Tins is a suspense a(?count, see 8955. 

Account 8966.6— Silica Brick Mortar. 

This is a suspense account, see 8955. 
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Account 8966 — Operating Temporary Power House. 

This is a suspense account. It was apportioned to the various jobs on 
the basis of horse power days. 

Account 8957 — Maintenance of Track in Yards. 

This account is indirect expense, see 8999. It represents the upkeep of 
tracks during construction, and the cost of many temporary construc- 
tion tracks. 

Account 8968 — Ditch at Tunnel No. 2. 

This account is indirect expense, see 8999. It represents a ditch built 
by the Arizona & New Mexico Railway, to protect their main line which 
has been endangered by surface water as a result of the site chosen for 
the smelter. 

Account 8961 — Steam Heating System — Excavation. 

This covers the making of a long shallow trench and backfilling it. 
The ground was red clay. 

Account 8961.1 — Steam Heating System — Cost and Installation. 

This covers the cost of laying 260 ft. of 2-in. steam pipe and 236 ft. of 
2J-in. steam pipe in a 2-in. lumber box. The pipe was covered 
with double standard magnesia covering. 

Account 8976 — Cleaning Up. 

This account is an indirect charge, see 8999. It represents cleaning up 
about the plant after construction. 

Account 8976 — Rehandling Brick and Tile. 

This account is an indirect charge, see 8999. It represents handling 
tile not directly chargeable to the jobs where the tile was used, but as a 
result of other considerations. 

Account 8998 — Direct Charges. 

This account is indirect expense, see 8999. It represents direct charges 
to indirect expense. 

Account 8999— Indirect Expense. 

This account is a summation of the accounts, as listed under charges to 
indirect expense. As the total of indirect expense, they represent a 
percentage of the total cost of the smelter, less the engineering and 
and indirect expenses, and have been so reported. In the making of 
any total estimate based on the unit costs derived from this sheet, it is 
assumed that of the total estimate, 7.53 per cent, will be taken to 
ascertain the item of indirect expense. 
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POWER PLANT 
Power House 

Account 9001— Excavation. 

This excavation was a hir^o cut, about 55 ft. by 2S0 ft. by I()ft.,for the 
basement of th(‘ powta* hous(‘, th(‘ ma(*hin(‘ foundation ajul the building 
piers. The material eiuuiuntered was nal (‘lay a,nd boulders on top, 
with sand and gravel l)eu(uith which was savcul for (^onen-ete material. 
Powder was used, followcul by plowing, picks, shov(4s, fiTsnos, and 
carts. Tlie material was hauhal 450 ft. Fig. 52.) 

Account 9002 - Building Foundation Piers. 

This conc.rete was cast in piers which support(‘d th(‘ sttad (jolumns. The 
piers w(‘re about 2 ft. by 4 ft. by .2 ft. plain c‘on(n*(4i(‘, hand mixed, in the 
proportions of 7 sand and gravel to 1 (uanent, and transported 150 ft. 
in wheelbarrows to i)la(;(j. A gn^at d(^al of diflicailty was expcirienced 
here in k(^e{)ing out th(‘ sand and gravel whic^h (u)nstantly dnjfed in from 
the sid(\s. Fifty p(U* c(mt. of tin* v(u’ti(‘al surface* was fornnul. 

Account 9002.1 Building Foundation Walls. 

This concrete was cast as a long n*infore(‘d wall running around outside 
and l)earing on tin* columns of tlu^ building. It is 12 in. at toj), 20 in. 
at bottom, 11 ft. high, diisigned as a slab to wiilistaud (‘artli pressure 
on a 20- ft. span. Idn* (‘onen'ti* was nuichimt mix(*d in tin* proportions of 
5 sand atul grav(*l to I c(um*nt, wh(*<*h*d 150 ft. to plneci and r(*inforced 
with and :]”in. rods variously spae(*d. Niin'tydivc^ p(*r (‘eut, of 
the v(*rtical surfac^e was formed. (Siu* Fig. 47.) 

Account 9002.2 North Tunnel. 

This\xmcrete was east as a l)ox culvtud. in an opcui <*ut. It is about 6 ft. 
by 7 ft. by 300 ft. long. It was liaud mixed in tin* profiortions of 5 sand 
and gravel to 1 c(*ment, wh(H‘l(‘d 100 ft. to placte and reinfortaal with | 
in. and l-in. rods. i<4fty4ive per e(*ut, of tlu^ v(u*ti(‘al surface was 
formed, as W(*ll as tin* roof of tin* cuKuu’t. (Si*i* Fig. 50.) 

Account 9002.3 Concrete Drain. 

This concretes forms a drain through the middli* of tlie |)owiu*™house 
basement. There an* two walks, 10 in. thick, IH in. high, 3 ft. apart, 
with a 9-in. bottom in the drain laid on grade. Tlie eoncn4e was one- 
half machine and one-half hand inixcsl, in the proportions of 7 sand and 
gravel to 1 cennuit, wheeled in barrow.s 150 ft. to |>lac(*. Ninety per 
cent, of the vertical surface was formed. 

Account 9002.4— Basement Floor Concrete. 

This concrete was cast as a floor on grade in th(.5 bascunent of tlie power 
house. It was laid in Ci-ft. blocks with sand joints. The mixture, 
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machine made, was 7 parts sand and gravel to 1 cement. The top 
finish was f in. thick and made 2 parts sand to 1 cement. The total 
thickness of the floor is 4 in. The concrete was transported in barrows 
on an average of 125 ft. 

Account 9002.45 — ^Basement Floor Painting. 

This account covers material cost and labor of cleaning floor and 
applying two coats of Toch Brothers cement filler. 

Account 9002.6 — ^Preparing of Concrete for Painting. 

This covers the cost of preparing basement concrete walls for paint- 
ing. The air holes were filled, rough surfaces smoothed, and one coat 
of cement grout applied. 

Account 9002.7 — ^Painting Concrete. 

This account covers the cost of the material and labor of applying it 
to the power house basement walls. One coat of Wadsworth Howland 
Bay State cement coating was put on. This cost $1.88 a gallon 
f.o.b. Clifton. The material account is as follows: 

150 gallons of paint $281.40 

Brushes 8.42 

Turpentine 5.71 

Miscellaneous ! 6.08 

$301.61 

Account 9003 — Steel Structure. 

This account covers all the structural steel including railings and the 
like used in the power house building. There were 254.29 tons. (See 
Fig. 54.) 

Account 9003.1 — ^Tile Walls. 

This account covers the cost of all the tile, mortar material, scaffolds, 
mason labor, carpenter labor, and hoisting power required to lay up 
the walls. The walls were 40 ft. high on the average from the ground 
level. The walls were 8 in. thick, laid directly upon the concrete walls. 
See account 9002.1. Two mortars were used in laying up the tile, 
one with lamp black in to give the outside joint a pleasing appearance. 
The joints were struck. The mortar mixture was 1 cement, 3 sand, 
and 1 lime. (See Figs. 52 and 54.) 

Account 9003.11 — ^Unloading Tile. 

This account covers the preparing of the site for unloading, checking 
quantities and unloading the tile used in the power plant. 

Account 9003.12 — ^Wall Coping. 

Similar to account 8703.22, which see. The depth of this coping was, 
however, 18 in. against 12 in. at the warehouse and shops. 
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Account 9003.2 —Doors, Windows and Frames. 

This account (*ovcrs ilic doors, sash, hanhvan‘ and frames listed below 
together with the* labor cost ot installing the same. The st(H‘l frames 
were mad(‘ by tlu^ Kansas ('ity Structural St(‘(‘I ( 'o. 


105 single sash, 2 ft. Si in. by 5 ft. li in. by l| 
in. glaztul with 15 rib) u*d glass iiglits, iiMsl 

Fm’tnry Frtught 

S 325.50 . . _ . . 

(•1 if ton 

1 single sash, 2 ft. S| in. by 4 ft. i in, l<y 1 j 
in. glaml with 12 rililnal glas.s lights, fixtai 



2 ti.(H) 


73 windnw.s, 2 ft. H| in. by i\ ft. 3 in. by § in. 
ghwed with IS riblual glas.s lights, doubln 
hung. , , , . 

2 S 4.70 ...... 


40 sash, 3 ft, I in. by 2 ft. (»| in. by 1-5 in. 



gla 2 j(Hl with 9 riblanl glas.s Hglits, hing«*d. . . 

nti.dii 




SiKi.Of) 

$ 78 ,'). 25 

Htccl frames hir all but the 40 tVdight saslt 
and 9 do(»r fratm^s, 3 ft. 1 in. by 7 ft. 9 in. . 

l.Sir, 21 ) •i‘.l 2.77 

■ 2 , 107.97 


300 (Caldwell hjihIi halauccs, Ni>. IH 111.95 

3,884 ft. h.m, lumber fnnues fur 4 U sawh. 91.44 

Ix)ckH, hiugcB, iiailH, etc, ...... 223.32 


13 , 319.93 

(See Fig. 51.) 

Account 9003.21 Concrete Sills. 

This ac(‘ount covers tin* material ustnl ami the labor t*xpended in making 
the power house eonereit^ sills. About one'-half of the sills w<‘re cast 
in i>lace and th(^ rcunainder as .sejmraiely moulde<l mtunhers. They 
were 8 in, by 10 in. for the windtnv.s ami 3 in, by 10 in. for the fixed 
sash at the toj) of tin* building, T\w mattwial was liaiul mixtsf 3 sand 
to 1 cement, and 3|“im rods ran the lengtfi of the sills. (See Fig, 51.) 

Account 9003,3 Ventilators. 

This covtTH the caist of 6 dH-in. Burt vtmiilattirs witli stpiare base and 
the lal)or of installing them on tlie niof of tlu^ powt^r housi\ ddiey were 
lifted onto the roof witli a lotainiotivi' cram*. 

0 Burt. viuiiiliOtJW $2H0., 17 IbTi.oT 1432,74 

MiHCtdliuictnis. , . 7.02 

$439.79 

Account 9003,4 Main Floor Columns. 

This aeeount rovers tin* cost of the inatiTiiil, fiilirieiition, and labor of 
erecting 57 |>ipe eolumns ami 1 1 structural steel ladumns to support 
the steel lu^ams of the powiT liouse floor. 57 piiie <*oluiims were 

made of 4-in. |>ipe, with a cast-iron base and cajiiial, and wert^ so placed 
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lat they might be easily shifted a foot or two along the low flange of 
le I beams they support, should they interfere with future pipio-S 
ihemes. The structural columns were permanently located. The 
laterial segregated is as follows : 


Caps and bases, cast iron 1227 80 

668 ft. of 4-m. pipe jL86 40 

Structural steel and rivets 99 

Miscellaneous 75 25 


$626.44 

ount 9003.41 — Main Floor Slab — Concrete. 

his account covers the cost of the Berger multiplex plate laid on the 
leel I beams of the power-house floor, and covered with concrete reirt” 
)rced with |-in. and J-in. rods. The Berger plate was laid upon 
leel beams and not wired; J-in. and |-in. rods, 1 ft. on concrete, 
ere laid in the concrete at right angles with the grooves of the plate, 
he concrete mixture was 7 parts sand and gravel to 1 cement, machine 
Lade. The top finish was proportioned 2 sand to 1 cement. It was 
id f in. thick, smooth troweled, and marked off in 6-ft. squares, 
he material account stands thus: 


102.1 square, 3-m. Berger plate $2,101.88 

J-in, and Hn. reinforced steel 62.06 

Concrete materials 1, 177 . 67 


$3,341.61 

3ee Fig. 55.) 

ount 9003.42 — ^Painting under Side Main Floor. 

he Berger plate exposed beneath the floor of 9003.41 was cleaned of 
1 st and painted two coats of linseed oil and white lead, cream color, 
his necessitated low scaffolds. The square yards in which the unit 
)st is reported are the yard measurements derived from developing 
le plate. This cost covers the material and the labor. 

ount 9003.43 — ^Painting Top Main Floor. 

his account covers the labor and material used in painting the upper 
irface of the power house Berger plate concrete floor. It was given 
VO coats of Toch Brothers cement filler and one coat Toch Brothers 
arm gray cement paint, after the floor had been well cleaned, and 
ded out. 

ount 9003.6 — ^Berger Multiplex Plate. 

his account covers the material and labor used in putting Berger 
late upon the power-house roof. The eaves of the roof are 41 ft. from 
le ground and the floor is J pitch. The Berger plate was hoisted 
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to place by use of a sinRlo i)ulley ami hand rope. When laid in position 
it was wired to the purlins with No. 10 wire. Tlui .segregated account 
.stands a,s follows : 

Berger plate S2,9(V2 . 25 

Wire - . 20.41 

Tools, etc - 80.52 


S2,0G2.1S 

(See Fig. 56.) 

Account 9003.61~Roof Concrete. 

This account covers concr(^t(^ plac(‘(I on the roof. It, was hoisted 
to the eaves at various places and transport(‘d to position in hand 
buckets. The eoncreb^ was hand inixtHljO sand and graved to I ccunent. 
The top finish was not us(al, but tlu^ (*on(‘r(‘t<^ was straight (niged to 
proper level and troweded as smooth as possibl(\ (Stn^ .I'ig. 56.) 

Account 9003.62— Roof Tar. 

This account covers th(^ <‘<)st of th<^ material Ixdow, and the lal>or used 
in applying it to the roof. A composition of tar, (amunit and (‘oul oil 
was made and painital dinvtly npon tlu* ccymo'cdc^ roof in a,n (dTort 
to make it watcriiroof. 


11 barrels of tar . . $115.74 

7 sacks cement. , , , 4.05 

54 gallons coal oil ..... , . r> . 4H 

Miscellaiu'ouH , . 2.50 


$127.75 

Account 9003.63 — Roof Down Spouts and Tile Drain. 

This (‘overs the (‘ost of the inat(wial used in 10 down spouts and drains, 
together with the labor employtal in <‘n*c‘ting tlunn. The down spouts 
are ddn. galvanizcal iron spouts wliich, afUw heaving tlu^ guttta’s, pass 
directly through a hol(‘ prepannl in tln^ Iniilding wall to tln^ inside of 
the building, and thetu^e to the bastuneiit floor. At tliis point they 
(mter a 44n. vitrifhai sc^wer pip(*r which is laid beneatli the floor dis- 
(charging into the drain down tlie ccmttw of the Iniilding. The 
material account stands as follows: 


555 ft. 4-in. vitrified sewer pipe. $117,90 
550 ft. 4-in. galvanij!(*d iron drain pipe. . 1)0.87 

MiscellaneouH 51.67 


1240.44 

Account 9003.64~R^ Painting Underside. 

This account covers the cost of the paint mattwial, brusln^s, scaffolds, 
etc., togetlier with the labor recpiired to paint the undiu'sidci of the 
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power-house roof. High swinging scaffolds from the roof truss purlins 
were used to work from. They were slow and difficult to move 
from place to place. The rust was cleaned off and it was given two 
coats of white lead and linseed oil, cream color. 

Account 9003.55 — Roof — and B Roofing. 

This account covers cost of material and labor incident to applying 
a paper roof. Wood strips were imbedded in the concrete around the 
base of each ventilator, and across the roof at the juncture of the lean-to 
roof with the main building roof. A cement coating was then applied 
to the concrete followed by application of hot maltha, with sheets of 
felt imbedded in the maltha. The felt was so lapped one piece upon 
another as to give three thicknesses over the entire roof. Another 
application of hot maltha was swabbed over this ground work, followed 
by one course of three-ply P and B roofiing paper. 

Account 9003.60 — ^Painting Sash. 

This account covers the material and labor incident to painting all 
the power-house sash three coats. Linseed oil and white lead was 
used. 

Account 9003.61 — ^Painting Woodwork. 

This account covers the painting of the power-house doors and 
miscellaneous woodwork. 

Account 9004 — Crane. 

This crane has a capacity of 20 tons. It is operated by hand and 
spans the power-house floor, a distance of 50 ft. It has a 40-ft. 
lift and runs on 50-lb. rails. The account covers the material as 
shown below, and the labor of erecting the crane: 


One 20-ton hand traveling crane $1,278.00 

Freight on same 408 . 00 

Miscellaneous 37.27 


$1,723.27 


Account 9006— Well Grading. 

This covers the cost of grading off a point of conglomerate rock in 
preparing a site for a well. Large blasts of dynamite were used. 

Account 9006.1 — Shaft Sinking. 

This covers the cost of sinking a shaft in conglomerate at the waters 
edge upon the site prepared by account 9005. The shaft was 6 ft. by 
8 ft. and went to a depth of 45 ft. It was necessary to install and run a 
No. 7 Cameron pump to handle the water. 
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Account 9005.2— Timbering. 

The timbers uscni H iu. by <S in., Oregon pine s(|uare-shaft sets, 
making two (compartments in the shaft. 'Vlw sliaft was lagged. 

Account 9006.31— Aldrich Pump Installation. 

Tlie moiuc.y expemUnl uudm' this aeeonut was for unloading two pumps 
whicli were not instalU'd. 

Account 9006.01 - Nordberg Blowers -Foundation. 

Tlu'se two eonende foundations WiW (\aeh about 30 ft. l)y 15 ft. by 20 
ft. The (‘onerc'tt^ was nbixc'd (> parts sand and graved to 1 (*(mient by 
ma(chine, and transportcal 50 ft. to pla(‘(c. 100 pen* etmt. of vertical 
surface was formed. Ka(‘h foundation had oven* thirty l>olts std, exact 
with template and l)iped. Tii<c t^ipt's wenac in short pi(‘e(‘s pulltHl up as 
the foundation raistul and out at tin* eomph'tion. c‘ost of these 

pipes and tlu^ l)olts art^ in i^vtny (‘as(‘ givcm in tln^ (‘on(‘,r(d(^ cost. 
(See Fig. 49.) 

Account 9006.1 -Nordberg Blowers Cost and Installation. 

This a(‘e(nmt covers tlu' cost of th(‘ maitcrial as listed Ixdow, together 
with the labor of (Teeting Hue sanuv. ddu'sic tmghu's mv two Nordberg 
crosS“(‘,ompound l)lowing engiu<‘s, ihcsigtUHl to compn‘Hs 10,000 cu. ft. 
of free air at an altitude of 3,500 ft. to 12 lb. jjn^ssurev, while 15 lb. may 
be carried if desired, dlie high-pressun^ stt^am (ylindcu* is 20 in., the 
low-pr(\ssure 42 in., while tlu^ air (‘ylindtu's ar(^ 44 in., all liaviug the 
common stroke of 42 iu. The engim‘s ar<^ furnisluMl 1(K) lb. sHmm 
pimsure, Hup(‘rh('at(Hl 75^ F. The spcual is 71 r.p.m. Tlui labor of 
grouting, and the labor of testing out and starting up are included 
here. 


2 NerdhtTK blowing euginc.s, with rtHudvern, $a0,9C7.34 

2 No. 34 craut^ tilt tntps 107.78 

Grout, etc 1,438.90 


$32,514.02 

Account 9006.2 --Nordberg Blowers Painting. 

This account (U>v(u*h tlu^ cost of maternal and laluir of painting the two 
Nordberg blowing engines. All of the powt^r-houst^ macdunery was 
painted by contract for the sum of $820. This sum covc^red tlie labor and 
all tools, sucdi as brus!u‘s, putty knives, light ladders, et(u The paint, 
oils, colors, drytws, and scaffolds wlmn^ muamsary were furnislied by the 
company. The money covered by the contract and material used was 
apportioned to the painting account of tluHliffercmt picuies of machinery 
on the basis of the tinui spimt on inwh piece of machinery. Every 
macdiine was given one vxmt of paint, one coat of filler, and two coats 
of olive-green enamel. 
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Account 9007.01 — ^Turbines — ^Foundation. 

This concrete is identical with 9006.01. 

Account 9007.1 Turbines^ — Cost and Installation. 

This account covers the purchase price of three Curtis turbines and 
material as listed below, together with the labor of erection, grouting, 
wiring from generator to switchboard, testing and starting up. The 
turbines are 2,000-k.w. Curtis-type horizontal shaft engines and direct 
connected to 2,500-k.v.a., 6,600-volt, 60-cycle, 3-phase, 1,900-r.p.m. 
generators. The approximate size of each unit is 23 ft. 8 in. long by 
10 ft. 6 in. wide by 9 ft. 7 in. high, with a net weight of 108,300 lb. 


3 turbines $77,828.10 

486 gallons of gargoyle turbine oil 233.04 

Grout, electrical material 1,525 . 35 


$79,586.49 

Account 9007.2 — ^Turbines — ^Painting. 

See account 9006.2. 

Account 9007.3 Turbines — ^Air Pipe Making. 

(See Fig. 57.) This account covers the making of the air ducts for the 
three turbines. They were fabricated in the smelter shops of No. 16 
steel with 2| by 2^ by J angles. The total length for the three 
was 103 feet. 


Account 9007.4 — ^Turbines — ^Air Pipe Erection. 

This account covers the labor of erecting the air ducts in account 
9007.3. The material used was cloth insertion packing, rivets, hangers, 
anchors, etc. 

Account 9007.61 — ^Transformer Trucks and Transfer Table. 

This account covers the placing of 325 ft. of 40-lb. rail, for installing 
15 transformers with trucks, and the cost of those trucks. (See Fig. 
58.) 

Account 9007.62 — ^Auto Transformers. 

This account covers the cost of the 10 transformers oil and wire as 
listed below, together with placing wiring, trying out and testing the 

same. 

10 oil-cooled auto transformers for raising voltage from 6,600 to 13,200 

volts, G.E. Type 60 cycles $11,801.81 

417 k.v.a. Y connected. (3 transformers to a turbine and one spare). 

Oil and wire 


$12,044.91 
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Account 9008.01- Condensers Foundation. 

These were plain foinulations inaehuie iiuxchI, in the proportions of 
1 cement to (> Siuul mnl gravel. The verti(‘al surfaces were 100 per 
cent. fornH'd. 

Account 9008.1 Condensers Cost and Installation. 

This covers the (‘ost of 3 All>t‘rg<‘r surfatn^ conch‘ns(‘rs and the labor 
of placing and grouting thtnn in position. VawIi condenser has 
7, GOO sq. ft. of surfatH*. 

3 CondenserH $19,430.04 

(Irout-ing, etc 127.51 


Account 9008.2 - Condensers Painting. 
Hec'. a(‘(‘oiint 1)()0G.2 


$19,503.55 


Account 9009 Jet Condenser Hot Well Excavation. 

This covtn’s the ('ost of making small exi‘avat ions for a few pu‘rs in red 
(‘lay with pick and shovtds. 

Account 9009.01 Jet Condenser Hot Well Foundation. 

'This covt'rs a small amount of concrt'ie for pi(‘rs, hand mixed — 
G sand and graved to 1 eaantaiti. 

Account 9009.02 Jet Condenser Hot Well Supporting Structure and 
Tank. 

This acHanmt covea-s tlu^ cost and (TtTiion of 5.70 tons of stend. There 
was a quadrangular tower 19 ft. G in. higlq with al)out 12 ft. base, sur- 
nunmtcHl witli a 10 ft. diamcdtT by 8 ft. il in. higli sb^d tank. It 
was furiiislunl hy the Kansas (dty Strmdural Sitsd ('o. 

Account 9009.03 Jet Condenser Cost and Erection. 

This coveu's the cost iif om* 2H-in. Albi^rger iyim bnromcdiic jet 
condenstT and erection abt>v<‘ the tank of aecanmi 9009.02. 


Account 9009.12 ■ Jet Condenser Dry Vacuum Pumps. 

TlK*He air |)umpH removi^ tin* air from the baromt^iit! (*(mdc*nser and are 
locatc*d in tin* pow(*r houst*. 'I'ln* ncisnint vowth the cost of the 
maf.erial list(*cl Ik*!ow ami tin* ial)or of i*ret*tirig tin* samr*. 

Twci ladi.p, Klip ring iiiotnrs, 440 vultK, 3 phaHf%ao ry*dnH, 5G5-r. p. iil, 


with reskinnae conirtdlnrs . . . ... , 1739.92 

Two HI Ijy 12 MiiigkeKtiige Albnrg<T dry vnamm pniiipH 

2 cirduit brtmkers. 39.88 

Grout, (mble, coriiliiltSs, etc, ........ . , , . . 191.99 


12, BSD. 01 
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Account 9009.13 — Jet Condenser Dry Vacuum Pump — ^Painting. 

(See account 9006.2.) 

Account 9009.21^ — Circulating Pumps — ^Foundation. 

These are about 15 ft. by 20 ft. by 10 ft. and are similar to 9006.01 in 
other respects. 

Account 9009.22— Circulating Pump — Cost and Erection. 

These air pumps furnish the circulating water for the barometic con- 
denser. The cost here includes the price of the material listed below 
and the labor installing the same. 


Two 35-h.p., 440-volt, 60-cycle, 570-r.p.m. motors, $1,687.50 

Two 2 Lobe cycloidal jumps, 14 by 12, 17.8 gal. per rev 2,341.41 

2 oil switches, 660 volt 39.89 

Miscellaneous 66.88 


$3,535.68 

Account 9009.23 — Circulating Pumps — ^Painting. 

See account 9006.2. 

Account 9010.01 — ^Air Compressor — ^Foundation. 

This concrete is 10 ft. by 20 ft. by 15 ft. high. In other respects it 
is similar to 9006.01. 

Account 9010.02 — ^Air Compressor — ^Erection. 

This account covers only the erection at the smelter of the following 
Ingersoll-Rand two-stage compressor. It was bought from the mines 
and erected at the smelter power house. The compressor has a 
steam-driven cross-compound Corliss engine. The steam cylinders 
are 13 in. and the air cylinders are 22 in. and 13 in. and the common 
stroke is 36 in. 

Account 9010.04— Air Compressor — ^All Piping Except Steam. 

This account covers the cost and erection of all the piping to the 
Ingersoll-Rand Co. compressor except the steam piping. 

Account 9010.06 — ^Air Compressor — ^Wrecking and Transportation. 

This account covers the labor of tearing down this compressor at 
Morenci, loading it on cars and the freight to the smelter. Such 
material is charged as was incident to these operations. 

Account 9010.06 — ^Ak Compressor — ^Installation of Air Receivers. 

This account covers the labor of installing a small air receiver in the 
power-house basement, for the compressor. No charge was made for 
the receiver. 
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Account 9011.01 — ^Two Exciters, Two Air Pumps, Two Circulating 
Pumps — ^Foundation. 

This is a large foundation about IT) ft. by 20 ft. by 10 ft. In other 
respects it is the same jis acu’ount 9006.01. 

Account 9011.02— Two Exciters— Cost and Installation. 

This account covens thci cost of tlu; mati-rial listed below and the 
labor of installing the same. Tlu'se are tlui (>xciters for the, turbine 
generators. They arc Hidgway tanchnn, compound, balaiuTd, slide- 
valve engines, direct connected to Th-k.w., 12r)-volt direct-current 
generators with a .speed of 27.') r.p.m. 


2 exciters S5, 744 . 06 

Cal) le wire etc 286.28 

Miscellaneus 87.02 


S6,US.26 

In the lalior cost is included wiring and comu'cting tlu^ nnwhines to 
the switchboard, as well Jis erecting grouting and trying out. 

Account 9011.03 — Three Dry Vacuum Pumps Cost and Installation. 
These pumps are for tlu' surfaci* condtmsers. 'I'ln' account covcts their 
cost, erection, grouting and trying out. 'I’hey weighed M, ()()() lb. 

2 dry vaciuiin pump-s 8-iii. l>y 20-in. air !)>• t2-in. .sirokc. $6, 186, 11 

Oront, packing, <4.c .'ilt.OO 


$6,100.10 

Account 9011.04 Three Circulating Pumps and Engines Cost and In- 
stallation. 

These pumps furnish the circulating w’ater for the surfaei^ condensers. 
This account covers the cost of thi' material listed below and the labor 
of orc(!ting and trying out. 

,6 Lobe, 18 by 20, c.yclnidnl putniis, ciipjuuty 40..') giilloiiH 


per nan, and Tlircn 27-in. flcxilib^ cimiding.s $1,42.'). 25 

Three 11 by 14 Hidgway, HiinpUs Imlanced, slide-valvo 

enginea for direet eonneethm to atiove pinnpH 4,124.60 

(trout,, packing, eli; 170,46 


$8,720.67 

Account 9011.06 Two Exciters Painting. 

See ac(!ount 9006.2. 

Account 9011.06 Three Air Pumps Painting. 

See account 900(5.2. 

Account 9011.07- - Three Circulating Pumps Painting. 

See account 9006.2. 



TJNIT ,CONSTRTJfn^;GO|;rS 

Account 9012.01 — ^Two Motof ? 

ixxg Pump — ^Foundation. 

These foundations are 28 ft. by 18 ft. 
are similar to 9006.01. 
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Account 9012.02-Two Motor Generators-Colf M InstaUatil^*##^^^ 
This account covers the material listed below as well as the labor of 
unloading, erecting, grouting, wiring to switchboard, and trying out. 


Two 150-k.w. synchronous motor-generator sets to supply 250 
volt d.c $6,450.16 


Conduit and wire 317.36 

Miscellaneous 62.81 


Account 9012.06 — ^Two Motor Generators — ^Painting. 

See account 9006.2. 


$6,830.33 


Account 9013 — ^Transfer Table Pit — Concrete. 

This is principally a plain concrete slab, 8 in. thick, mixed by hand in 
the proportions of 6 sand and gravel to 1 cement. About 10 per cent, 
of the vertical surface was formed. It was chuted to the basement 
and wheeled in barrows 100 ft. to place. 

Account 9013.01 — Switchboard — Concrete Compartments. 

This is a concrete switchboard, the large dimensions of which are 40 ft. 
4 in. long, 4 ft. wide and 13 ft. 2 in. high. Down the center of the board 
is a 4-in. wall and on each side are 30 pockets made with 2-in. dividing 
v^ralls. Reinforcing was done with Clinton wire mesh in the 4~in. wall 
and f-in. and |-in. rods were used elsewhere. A great many bolts 
and insulators were set in the board. The entire board was cast 
sectionally in place, using 5 parts of sand and gravel to 1 part cement. 
This cost includes rubbing down the concrete with pummice stone and 
filling all the air bubble holes and small voids. 

Account 9013.02 — Switchboard — Cost and Erection. 

This account covers the material price of the secondary switchboard 
slabs. The primary or concrete switchboard construction, however, 
is in account 9013.01. Here, too, is the material price of the entire 
equipment for all of the switchboards, both primary and secondary, and 
the labor of installing the same. 

Account 9014 — Steam Piping North and South Mains — ^Excavation. 

This covers the excavation for numerous piers done with pick and 
shovel and cast to one side. 
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Account 9014.01 — Steam Piping North and South Mains — Fo 

This concrete composes the piers which support the long j 
steel steam pipe supports. They were part mixed by machine 
by hand, in the proportions of 6 sand and gravel to 1 cemeni 
50 per cent, of the vertical surface was formed. 

Account 9014.02 — Steam Piping North and South Mains—Steel 
ing Structure. 

In these steam-pipe trestle supports 11.8 tons of corrugated 
75.01 tons of structural steel were used. (See Fig. CO.) 

Account 9014.03~Steam Piping Mains, Hangers and Anchors. 

This covers the cost of material and making of all hangers am 
used for the steam piping l)etw(Hm the boiltu's and the machii 
power house. The liangers were made of f-in. rods and l-in. 
clamps running around piix^ Anchors were of same matei 
(‘jited to suit conditions surrounding place used. (See Figs. 60 

Account 9014.04— Steam Piping— Cost and Erection. 

Under tins account all th<5 mat(Tial listed below is costed, 
with the labor of its ere(dion. Th(^s(^ run from the boil 
power house in duplicate, making a (‘omplete loop al)out 
around. Tlic main lines are 10 in. brautdu\s from boilers < 
branclies to engines of suitabki si^^e ranging from 4 in. to 8 in. 
joints are Van Htone, all valves and fittings are of cast st( 
line is required to stand 180 lb. press\ire with 100® F. superhe 
gaskets uschI are (‘orrugatcul bronz(\ Tlie 10-in. lines are fi* 
six lO-in. IIart(‘r (expansion joints. (See Figs. 00 and 01.) 


Six lO-iu. Harter cxpariBiou joints $1,684 

One 6-in. cast-iron separator 126 

Two lO-in. cast steel vertical separators 84^3 

One lO-in. cast steel hori^sontal Heparatt>r 87^ 

Two 6-in. separators and receivers (hot. outlid.) 591 

One 5-in. oast sUud He|)firatDr and receiver (hot. outlet) . . 261 

Three 4-in. cast steel stiparators ami recjeivers (hot. outlet) 687 
Two 4-in. (uist steel separators and receivers (hot. outhd) 476 

(Corrugated broiuje gaskets 251 

Ten 8-in. Ijagonda valves 1,3H 

Twelve lO-in. gate valves 2,071 

Two 34-in. and one 33-in. Crane tilt traps 14J 

Best Mfg. Co. pipe and fittings 8,73§ 

Extra pipe and fittings 526 

Miscellaneous 522 


$18,622 
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Account 9014:,06^ — Steam Piping — Covering and Erection. 

Part of this work was contract by the people who furnished the material 
and part was force account. Therefore the material figure given covers 
a large portion of labor. The total unit cost is the only valuable unit. 
The steam, lines and all fittings were all covered with 85 per cent, 
magnesia blocks of double standard thickness, wrapped with 6-025. 
duck. All of the line was then painted two coats — cream color. 

Account 9016" — ^Exhaust Pipe — Cost and Erection. 

This covers the cost of the material as listed below and the labor 
incident to installing it. Some of the piping is cast iron, designed for 
a vacuum of 14 lb. per square inch. The rest of the piping is lap- welded 
wrought steel with cast-iron fittings. The installation covers the 
three 20 -in. atmospheric exhausts from the turbines, as well as the ex- 
haust from the blowers, compressors, exciters, engines, and circulating 
pump engines, to the jet condenser. It covers likewise the connections 
between the exhaust of the dry vacuum pumps, exciters, engines, sur- 
face condenser circulating pumps and the heater house. The pipe 
ranged in si 2 :e from 3 in. to 42 in. 


Three 42 by 13 Wainwrxght turbine expansion joints $656.70 

Three 20-in. atmospheric relief valves 804 . 50 

Three 42-in. low-pressure flanged base elbows 1,428.61 

Three special 8-in. emergency stop valves 234.36 

One 14-in. automatic atmospheric exhaust relief valve. . . 123.27 

Pipe and fittings 4,585 . 74 

Miscellaneous 882 . 48 


$8,715.66 


Account 9016.01— Exhaust Pipe — ^Painting. 

All exhaust pipe was given one coat of green silica graphite paint. 


Account 9016.06 — ^Exhaust Pipe — Covering and Erection. 

The exhaust pipe from the engines in the power house to the heater 
house were all covered with 85 per cent, magnesia single standard 
thickness, wrapped in 6 - 025 . duck. Where the magnesia is exposed to 
the weather, it is wrapped with No. 28 galvanized iron. This account 
covers the labor and material incident to the above work. (See 

Fig. 62.) 


Account 9016.10 — ^Air Piping — Cost and Erection. 

This is not a valuable cost. 


Account 9016.11 — ^Air Pipe — ^Painting. 

This covers the painting of 9015.01. It is of no value. 

Account 9016.2 — ^Exhaust Pipe — ^Foundation. 

This covers a number of small concrete piers. 
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Account 9016.21 Exhaust Pipe Supporting Structure. 

This uci'ount covers tlu' cost of a numhcr of exhaust pipe hangers, 
supports and .staging u.sed in erecting exhaust pipe. It is not a good 

cost. 


Account 9016.22 Exhaust Pipe Excavation. 

Account 9016 Water Pipe Excavation and Backfill. 

This account <‘ovtu*s tlu* <*xcavHtion <»f a trench alHuit 3 ft. deep, 
through red (*lay and houhhu's. i‘<»r a H> in. wood Mnxv pipt* and the 
backfill after tlu* laying of the pipe*. 

Account 9016.01 Water Pipe Cost and Erection. 

This account covers tlu* cost td all the inati*rial listed b(*low and the 
labor of its installatuun Here is listoti all tlu* \vat(*r piping about 
tlu* po\v<‘r house* tlu* 30 in, cast inui suction |hpe line from the* cooling 
tower to tlu* |)umps; the 20 in. wtuuhm liiu's fnnn the jnnnps to the 
(‘(lualizing tank; tlu* Itbin. wotnleu lint* fnnn the ji*t couch‘nscr to the 
cooling tow(*r, and the 10 in. wtHnlon lines fnnn tlu* c*<|mili/ung tank 
to the* cooling tower; tlu* 12 in. east in m lint’s fntin the t'irrtilaiing pumps 
to tlu* ji*t coud(*ust‘r; the* S in. line fnnn ettndenst*r Itt coiult‘!ist*d water 
pump housi*; the thim liiu* from cttmlensed puni|> lumst* to heater 
hous(*j et<*. (St‘(* I*dg. 03.) 

1998.7, 4-in. innrhint* hnmlnd inpt* %\Uh ftillnrs. { Nnt tim'd iit 


Ntuv Snu'lter). . . . 1397.74 

354.0 ft. 20“in. innrhinn hfutdi’d rrdwtittd pi|»n uith 305.24 

1,104.2 ft. iiiiirhinn Imndt’d oshvotid pipi* wifh mllur**. . 801.28 

22 flanged tamplings — ... . . 590.00 

Freiglit «»n thn ahovt* iteiUH 032.00 

Two l2-in. clierk %oiIvoh ... 97.00 

Four 12-in. gate vidvo.M . ■ 172.00 

Three 2ihin. gate vfdvf*s, . . . , , . , , . 283.50 

•Freight on the aliove iUnm. . . 170.38 

Three 2(Fin. Oanginl, iron iHidy, hroii.?,e ntiinnled, ihnildo gfite vidven. .. . 403.49 

Five Ni>, 20 gauge (topper plates 30.28 

Two eastrinm hell and flange futiiigM. Cthell hend-n . . .... HI. 11 

Fnught and patterns on fihovi* . , , . .... 78,00 

220 Ih. -elotli irwerfion parking. ...... ...... 91.50 

Best Mfg. Co. pipe. . .................. 9,008.92 

Pipe, fittings, inke/1 inatt*riid , . , . 2,503.44 


$10,437.88 


Account 9016.02’ Water Pipe- ■ Painting* 

Tills cmvers the painting of tlie pipe in iiillti.lll tliiit was above the 
ground. 
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Feed Water Heating Plant 
Account 9017 — ^Excavation. 

This covers the excavation of the sump and piers, of the feed water 
heating plant. The material was red clay, with boulders and sand and 
gravel. The work was done with pick and shovel, cast into carts and 
hauled 300 ft. 

Account 9017.01 — ^Foundation. 

This account covers some miscellaneous concrete cast as piers, low 
reinforced walls, 4 in. to 8 in. thick, and floor slabs. The walls and 
slab were reinforced with |-in. rods on 6-in. centers. The concrete 
was hand mixed in the proportion of 6 sand and gravel to 1 cement 
and wheeled 50 ft. in barrow to the forms. Seventy-five per cent, of 
the vertical surface was formed. 

Account 9017.016 — Reinforced Floors and Stair Treads. 

These floors were cast over I-beams in the building structure by using 
forms which allowed the encasing of the I-beams with concrete. The 
stairs were structural steel with channel treads. The treads were 
filled with concrete. The floor and the treads were reinforced with 
J-, and "|-in. rods variously used and spaced. The concrete was 
hand mixed in the proportions of 5 sand and gravel to 1 cement, 
hosted from the ground 20 ft. to place by means of a small air hoist. 
(See Fig. 65.) 

Account 9017.016 — Waterproofing Concrete Tanks. 

This consisted of plastering the inside of the concrete tanks at the heater 
house with the following mixture. One cubic foot cement, 2.5 cu. ft. 
sand, 1 lb. Medusa waterproof compound mixed with sufficient water. 
The account covers the labor and material. 

Account 9017.02 — Steel Structure. 

There were 26.63 tons of structural steel in this building. 

Account 9017.021 — Distribution and Equalizing Tank. 

This account covers the material labor of fabrication and erection of 
this tank. Its dimensions are 13 ft. by 13 ft. by 5 ft. high. It has 8 
holes in the bottom averaging 20 in. in diameter. It is located on a 
concrete floor base 23 ft. off the ground. The weight of the tank is 
4,800 in. A material list shows the following. (See Fig. 69.) 


17 sheets steel i in. by 48 in. by 120 in $192.96 

4 pieces angle iron 3 in. by 3 in. by f in. by 20 ft. long. 15.15 

1,110 b.m. lumber 31.55 

Rivets, bolts, nuts, etc 20.89 


$260.58 
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Account 9017.03 Tile Work. 

Tiie walls W(Te starttal on th(‘ concaa'tt' floor (4* tlio ftHal wafca* heating 
plant at an (4c‘vafion of 2() ff. from lh<* ground. Tla^ material was 
hoisted up h.y nutans of a, small air hoisf. In oth(‘r n‘sp<M‘ts thisaeeount 
is similar to tlu^ tile work elstnvhen^ about tlu^ plant. 

Account 9017.031 Unloading Tile. 

Same as 9003.1 1. 

Account 9017.032 Coping. 

Same as account 8703,22. 

Account 9017.033 Sills and Lintels. 

The concr(‘t(‘ sills anti lintels for this Imihling vvtaa* st^parat(4y moulded 
as 8821.3, which see. Tlu‘ sills ar<^ .3 in. by 8 in. hy 3 ft. 9 im and the 
lintels 4 in, l)y 8 im l^y 3 ft. 

Account 9017.034 Painting Tile Walls. 

The tile walls wtaa^ givtm om* etmi of Hay Staft* etammi paint after the 
small holes lind betm filled ami mtwfar chaintHi fnun thc‘ face of the 
brit'k. 

Account 9017.036 Doors, Windows and Frames. 

This ae(‘oimt covers tlie cost of the tloors, wimhnvs and franu^s set in 
platan A segrt‘gat<al mntc'riat list isusftdlovvs. fSta* Fig. 70.) 


a dtH'fH 2 ft. in in, by 6 ft. 10 in. by I |in. with fnunt'H $20.80 

7 wiiuhm'H, 2 ft. 9| in. hy 5 ft. 0 in. by I| in. with friiincH 09.88 

12 HCt.H Cuhlvvt‘11 Hash Imlaiua'H, nails, l(»rks, ntc. 19.24 


$99.98 

Account 9017.04 Roofing. 

This account covews the material listial la4ow, and tin* labor of install- 
ing tlie same. T\w wootl sheatliiiig was nailed tlirtsd ly to nailing strips 
attached to the purlins. Tin* paper was laid tnaw tlte slieathing. (See 


Fig* 72.) 

Two Ills b.in. 2 l>y H Oregon |»ine SISIK , , , . , , . ^ , ..... 147.60 

10 Rqiuiros rtiofiitjj;. 40.00 

Miscdhmwnm ....... 10.28 


1100.88 

Account 9017.045 Ventilators. 

This account covers the material uhci! tfj make two 3 ft. 0 ii». diameter 
ventilators, and the labor of in.stnlling om^ 'I’he verttilatorH w'ere made 
of No. 18 gauge galvanized iron. (.See l■’ig. 71.) 

Account 9017.06 -Treating Tank Concrete. 

This is a concretes tank 8 ft. iti clinmcster hy .'ll ft. 3 in. high, with a con- 
ical bottom, the tank is acst dire<‘tly upon the groutui. 3'ho concrete 
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was mixed by hand 5 parts sand and gravel to 1 cement, and hoisted 
to place. The wall of the tank is 5 in. thick suitably reinforced in both 
directions with f-in. rods. Two sets of forms were used each 3 ft. 
3 in. high. This cost covers all the material and labor of building this 
tank save the waterproofing in 9017.016. (See Fig. 68.) 

Account 9017.06 — ^Receiving Tank No. 1. 

This is a concrete tank 6 ft. 6 in. high with 5-in. walls, suitably rein- 
forced in both directions. The tank rests on a concrete floor about 23 
ft. from the ground. The concrete details are the same practically as 

9017.05. (See Fig. 67.) 

Account 9017.07 — ^Receiving Tank No. 2. 

This concrete tank is 12 ft. in diameter, 6 ft. high, with 5-in. reinforced 
wall, supported on reinforced concrete columns 7 ft. high. The column 
are here included. In other respects the tank account is similar to 

9017.06. (See Fig. 66.) 

Account 9017.08 — Calibrating Tank. 

This account covers the material, fabrication, and cost of erecting 
the following tank: 

1 tank 54 in. high, 6 ft. diameter, of Sy^^-in. plate. 

Account 9017.081 — ^Tipping Meter. 

This account covers the cost of material as listed below and the fabri- 
cation and erection of the same. The tipping meter is set directly 
over No. 2 receiving tank, in a wood frame attached to the top of the 
tank. The meter is shown in sketch No. 136. 


Lumber, 2 by 4^s, 6 by 8% etc., 876 b.m $24.47 

Galvanized iron No. 10 and No. 12 112.03 

2 by 2 by i angle iron 3.69 

One 6 wheel revolution counter 34.74 

Bolts, washers, nails, etc 52:57 


Account 9017.09 — Heater and Recorder. 


$227.50 


This account covers the material listed below and the labor of in- 


stalling it on the concrete floor of the feed water heating plant, 26 ft. 
off the ground. The magnesia blocks are the covering for the heater. 


Factory Freight 

1 No. 760 Cochrane feed water heater and receiver $776.75 $204.48 


1 Wainwright closed feed water heater 775.00 74.64 

One 6-in. Lea recorder and extra float valve 589.00 123.51 

One 6-in. float for receiving tank No. 2 

600 sq. ft. magnesia blocking li in. thick 

300 lb. magnesia cement 

Miscellaneous 


Clifton 

$981.23 

849.64 

712.51 

44.60 

161.03 

22.53 

42.30 


$2,813.84 
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Account 9017.1 —Sewer Excavation and Backfill. 

Tins was a long trennli about 3 ft. deep through rc^d and boulders. 
Botli excavation and ba<‘kfill are luu'e takcni eari^ of. 

Account 9017.11— Sewer Pipe— Cost and Laying. 

This covers the cost of 100 ft, of 24-in. vitrificul s(nver pipe, cement 
and miscellaneous matinial, togidlu'r with the labor of laying the 
same. 


Account 90171.2”Lighting. 

This covers the cost of wiring for lights in the fcnnl water heating 
plant. 


Account 9017.13 — Painting. 

This covers the cost of painting the undtTside of the roof, doors, all 
frames, and window sash. It was dom^ with two (‘oats of white lead 
and linseed oil, (T(»am (‘olor. 

Account 9017.14 -Wood Walkway and Tank Covers. 

This covers the cost of matcTial and its installation as listed Iielow: 


LmuhtT I ♦501 ft. h.m. 


tank mviT I hy i\ O.P. SISIM 
rails 2 hy 0 nnd 2 hy 3 S*hS 
sills, 2 hy H HOP 20 in. 
nnnters on tiink 
w al k ways 2 h y K ( ) . P . S I S I M 


Account 9017.116 Alterations. 


Condensed Water Pump House 

Account 9017.20 -Excavation. 

This was a side hill eut. It inclmles a backfill made later inside the 
building foundation for a eon(*rcd,(‘ floor base. Tlu^ excavation was in 
red clay, with boulders and sand ami gravad. It was done with pick, 
sliovels and wheelliarrows. 

Account 9017,21 -Foundation. 

This concrete was cast as tlie walls of some sc|uar<^ tanks. It was 
reinforced, mixmi by Iiand in tla^ proportions of 5 sand ami gravel to 
1 cement. Om^ humlrtal per <*ent. of iht! verticail surface! was formed. 
(See Figs. 73 and 74.) 

Account 9017.2 Floor. 

This concrcite covers tin! small building walls, largt* sidt! hill wall, floor 
slal) and tank bottom. Three-eighth inch ami ihree-fourtii inch rods 
were usihI as reinforcing. Om*. hundred per camt. of the vertical sur- 
face was formed. Hand-mixed concrete, B sand and gravel to 1 
cement, was uschI. 


UNIT CONSTRUCTION COSTS 


1643 


Account 9017.24 — Doors, Windows and Frames. 

This account covers the cost of material below with its installation, 


2 windows 2 ft. 9f in. by 1| in. glazed, with factory ribbed glass. $6.51 

2 frames for above 9.28 

1 door 2 ft, 10 in, by 6 ft. 10 ill. by If in 3.02 

1 door frame 3.87 


S22 . 68 

Account 9017.242 — Tile Work. 

This covers the cost of tile, mortar, mason and carpenter labor and 
hauling. The tile was handled 400 ft. 

Account 9017.243 — Coping. 

Same as 8703.22. 

Account 9017.26 — Roof. 

This account covers the material entering into the roof frame, as well 
as the sheathing paper and labor of installing the same. The rafters 
were 2 by 10, with 2 by 8 sheathing tongued and grooved, covered with 
asbestos paper. (See Fig. 75.) 


984 ft, b.m. lumber $33.49 

5 rolls asbestos composition roofing paper 24.50 

Nails, etc 2.84 


$60.83 

Account 9017.26 — ^Pumps and Piping. 

This account covers the purchase price of the material listed below and 
the entire labor cost required in installing the same. 

2 Goulds No, 2| single stage, single side suction, centrifugal pumps, 
arranged for direct connection, capacity of pump 200 gallons 

per minute, against 80 ft. head 

Two 10-h.p. induction motors, 1,710 r.p.m., with starters 

Grouting, pipes, fittings, valves, etc 


Account 9017.27 — ^Lighting. 

This covers the lighting of the condensed water pump house. 

Power House Miscellaneous Accounts 

Account 9018.1— Power and Lighting Transformers. 

This account covers the material as listed below, with the labor charge 
of installing the same, the labor of unloading, erecting, connecting 
up, drying out, and testing the transformers noted. These are located 
in the basement of the power house. 


$530.83 

160.54 

$691.37 
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2 Burke air break switches $134.97 

Four 20()-k.v.a. transformers, 13,2(K)“Volt, 44()-volt 2,999.80 

Two 20-k.v.a. transformers, 44()-volt, 220-volt 304.40 

One 20-k.v.a. transformer, 440-volt, llO-volt 152.18 

Freight on transf ormers 90.48 

Wire, conduit, electrical material 614.04 

Transformer oil 282 . 34 

Miscellaneous 136.12 


$4,714.33 

Account 9019— Lighting. 

This account covers the material and labor of installing the lighting 
in the power house. The work was all in conduit. 

Forty-eight 250- watt tungstens with reflector. 

Forty-six 16-c.p. carbon lamps. 

610 ft. li-in. conduit with weatherproof wire No. 12. 

1,710 ft.- 1-in. conduit with No. 12 weatherproof wire. 

26 ft, brewery cord. 

Account 9020^— Power House Oiling System. 

This covers the cost and labor of installing the power liouse oiling 
system. Two GO-gallon fecnl tanks are so loc^ated that the oil is piped 
to all the engines by gravity. The waste flows to a water separator, 
thence through filters into a closed tank, from wlience by air pressure 
it is forced up to the feed tanks. 

Account 9021 —Benches, Bolt Racks, Etc. 

Under this account were built a number of benches, a rack for bolts, 
a telephone booth, wrench board, and a number of miscellaneous car- 
penter jobs about the power house including the rc^placing of about 50 
broken panes of glass. The material account stands as follows: 


Ceiling luml)er $8.23 

Common lum her 31.24 

Grass 6 . 39 

Miscellaneous 5.94 


$51.80 

Account 9022 —Instruments and Gauges. 

This account covers the purchase price of the following material, and 
the labor of installing the samci: 


3 Tagliabua vacuum gauges $92.58 

10 Tagliabuo thermometers 92.85 

1 vacuum gauge 30.86 

1 Bristol pressure gauge 26.30 

1 Bristol gauge. 22.96 

1 Bristol gauge 21.35 

1 clock 46.63 

Miscellaneous 10.54 


$343.00 
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Cooling Tower 

Account 9060 — ^Excavation. 

This excavation entailed the making of a surface cut and two long 
trenches. The material encountered was red clay filled with caliche. 
It was done with pick and shovel and handled in carts and wheel- 
barrows. 

Account 9060.01 Backfill. 

This backfill was made to bring the ground up to proper level for the 
cooling tower floor. Fresnos and scrapers were used to transport the 
dirt which was tamped in 4-in. layers. 

Account 9061 — ^Foundations — Sumps and Gutters. 

This concrete was cast as a large number of piers about 1 ft. by 1 ft. 
by 4 ft. as a sump 35 ft. by 10 ft. by 13 ft. with reinforced walls 8 in. 
thick, and as two gutters 626 ft. long, in cross section about 3 ft. 
by 3 ft. having 4-in. reinforced concrete walls. The concrete was hand 
mixed; for the piers 7 sand and gravel to 1 cement; for the futters 
and sump, 5 sand and gravel to 1 cement. In the sump f- and f- 
in. rods were used and in the gutters i-in. The vertical surfaces 
of all the above were 100 per cent, formed. (See Fig. 107.) 

Account 9061.02 — ^Floor. 

Between the gutters of the cooling tower is a reinforced concrete 
slab about 28 ft. 6 in. by 600 ft. by 4 in. thick. Clinton wire cloth 
86 in. wide with a 4 in. by 4 in. mesh was used. No top finish was used 
but the concrete was straight edged and troweled. It was mixed by 
hand, 5 sand and gravel to 1 cement, and wheeled 150 ft. to place, 
in. barrows. (See Fig. 107.) 

Account 9061.03 — ^Waterproofing Concrete. 

See account 9017.016. 

Account 9062 — Woodwork. 

The tower is built of wood and is 626 ft. long 35 ft. 6 in. wide at the 
base, by 20 ft. 6 in. high. Sketch No. 76 shows the design in other 
particulars. 

Accotmt 9063 — Alterations. 

Oil Supply Sump and Pump House 
Account 9060 — ^Excavation. 

This excavation consisted of two deep cuts through red clay and 
boulders into sand and gravel. The work was done with plow, slips, 
picks and shovels. 
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Account 9060.01— Concrete. 

This covers the making of a covered reinforced concrete sump, the 
general dimensions of wliich are 5 ft. by 10 ft. by 140 ft. with walls 
8 in. thick— top and bottom slab 51- in. thick, also a pump house 
about 20 ft. by 20 ft. b^^ 20 ft. high, with walls 10 in. at top and 
20 in. at bottom. The walls were reinforced with f-iu. rods and the 
sump with f-in. rods properly placed. The concrete was machine 
mixed in the proportions of 5 sand and gravel to 1 cement, wheeled in 
barrows an average of 125 ft. About 80 per cent, of the vertical 
surface was formed. (Sec Fig. 37.) 

Account 9060.02^ — ^Pumps. 

This account covers the cost of the following material and its erection 


in the pump house. 

Two 5 by 8 Aldrich vertical triplex, single-acting pumps, H7 r.p.m. 

with metallic packing $1,507.91 

Two lO-li.p. induction motors, a(|uirrel-cagt^, d-phase, (>{)-(;yclc, 440- 

volt, 85()-r.p.rn 287.22 

2 auto starters 

2 overload releases calibrated from (> to 18 ampere per terminal 124.36 

Miscellaneous 26.09 


12,035.58 

Account 9060.03— -Inlet Piping to Sump. 

This covers the cost of the following matcndal and its installation 
between unloading tracks and the oil sump. Fig. 38.) 


Six l()-in, wrouvht pipes 18 ft. long $85.54 

Six lO-in. cast-iron Cells 38.64 

Miscellaneous 2.37 


$126.55 

Account 9060.44 “Lighting. 

This covers the cost of material and the labor of installing four drop 
lights in the pump houses 

Account 9060.06— Roof Steel Work. 

This covers the cost of the following material and th(^ labor of installing 
it. (See Fig. 39), 

1,876 lb. loin. HaiaiuH 
320 lb. 8-in. I-beams 

Account 9060.06^— D Windows and Frames. 

This covers the cost of the following matcTial and tlie lal)or of installing 
it in the pump house. (B(^e J‘'ig. 41.) 


4 sash, 3 ft. by 2 ft. 6i in. by If in $l?.79 

2 sash, 3 ft. by 4 ft. by l| in 14.05 

2 sasli, 2 ft. 6 in. by 4 ft. by li in 12.13 

Lumber for doors and all frames 12.69 

HftrdwfLrc 8.36 
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Account 9060.07 — ^Roof. 

This covers the cost of the roof material as given below with the labor 
of placing the same. The “hyrib” was placed upon the steel of 9060.05 
wired, in place, covered with 2 in. of concrete, 5 sand and gravel to 1 
cement, and plastered on top and bottom, with 1 part cement, 3 sand, 
i hydrated lime. Later it was covered with P and B roofing, see 9003.52. 
(See Fig. 39). 


784 ft. No. 24 “hyrib” S77.41 

7 squares P and B roofing 48.39 

Concrete plaster material 36.86 


$162.66 

Account 9060.076 — ^Ventilators. 

This covers the cost of material in the making and placing of two 
ventilators shown in Fig. 40. 

1 ventilator is 18 in. diameter, 40 ft. high made of No. 20 galvanized iron, using 
130 ft. i-in. guy wire. 

1 ventilator is 18 in. diameter, 11 ft. high, made of No. 20 gauge galvanized iron. 

Two 600,000 Gallon Oil Tanks 

Account 9060.10 — Wrecking and Transportation. 

This account covers the labor and material incident to taking down at 
Lordsburg, New Mexico, and transporting to Clifton, two 500,000*- 
gal. oil tanks which had been in use there. The labor item is the 
cost of tearing down and loading these tanks. The material item is 
the freight on the tanks between Lordsburg and Clifton. 

Account 9060.11 — ^Excavation. 

This account covers the making of a top slice to prepare the site for the 
foundation of the two 500,000-gal. oil tanks. It was done with plow,, 
slips, pick and shovel and handled 150 ft. 

Account 9060.12 — ^Foundation. 

This concrete was cast as two low circular walls, 1 ft. thick and 2 ft. 
deep, 62 ft. in diameter. It was mixed by machine, 8 parts sand 
and gravel to 1 cement, reinforced with two f-in. rods and hauled to 
place 150 ft. 

Account 9060.13 — Erection. 

This covers the erection of the two 500,000-gal. tanks, part on force 
account by the Kansas City Structural Steel Co. and part by the 
Arizona Copper Co. It likewise covers the cost of giving them one 
coat of paint, testing them out, and caulking. Here too are the material 
prices of the ventilators and gauges. The tanks were 60 ft. in diameter 
and 25 ft. high. (See Fig. 42.) 
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Account 9060.131— Roof Supports. 

This account covers the cost of the material and labor of iiistallinf>; the 
same, used for supporting the sheathing over the two tanks. This 
material amounts to 10,000 ft. board measure for the two tanks. 
(See Figs. 42 and 43.) 

Account 9060.132— Sheathing, Lath and Plaster. 

Over the roof supports 1-in. sheathing was laid. On this No. 27 
painted expanded metal lath was placed and plast('red with a mixture of 
1 cement to 3 sand, which was watorjiroofed with liydrat('<l lime. 
Each tank has a cornice which ventilates l)y screamed opemings through 
its bottom. (See Figs. 42 and 43.) 

Account 9060.14: — ^Railroad Grading. 

Along each side of the oil sump a large railroad grade was made. This 
account covers it. 

Account 9060.16 — Track Laying and Ballasting. 

On the grade mentioned in 901)0.14 the. following track was laid. The 
account covers the material and labor of laying an<l ballasting. 


802 white oak ties $K,')2 . 60 

1 No. 9 frog . l.W.HO 

Miscellaneous track fastenings 82.00 


$1,002.99 

Account 9060.16 — Oil Track Bumpers. 

This account covers the labor and material incidemt to making and 
putting in place two bumpers at the muls of tlu; t racks on (!ach side of 
the oil sump. The material is divided tlius: 


Lumber $8,152 

Iron bolts, nuts, etc 29.40 


$47.92 

Account 9060.17 — ^Bridges over Wood Pipe. 

This covers four wooden bridges entirely buried in the. fill over a number 
of wooden pipes. They were placual here to avoid the constant breaking 
of the pipes. The excavation and backfill are here imduded. (See 
Fig. 44.) 


Lumber S70.02 

Bolts, etc 17.12 


$87.14 

Oil Supply Tanks for Reverberatories and Boilers 


Account 9060.20 — ^Excavation. 

This covers a deep cut for a retaining wall. It was in sand and gravel 
and made with pick and shovel. The material was hauled 300 ft. 
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scount 9060.21 — oundation. 

This covers the concrete in a reinforced ■wall about 60 ft. long, 8 in. 
at top, 18 in. at bottom and 16 ft. high; |-in. and f-in. rods were 
used for reinforcing. The concrete was machine mixed 5 sand and 
gravel to 1 cement and wheeled 75 ft. in barrows to place. One 
hundred per cent, of the vertical surface was formed. 

mount 9060.22 — Cost and Erection. 

This covers the cost of eight 163-bbl. steel oil tanks, with roofs and 
ventilators, erected on their foundations. 

mount 9060.23 — Piping. 

This covers the material and labor cost for 785 ft. of piping, varying 
in size from 1 in. to 6 in. diameter. Here are also included the fittings 
and valves. The piping connects the tanks with the pumps. 

mount 9060.40 — ^Piping Excavation. 

This includes all the trenching and backfilling incident to the oil 
lines from the 500,000-gal. oil tanks to the small 163-bbl. tanks. 
The trenches •were 2ft. wide and about 3 ft. deep on the average. 

mount 9060.41 — ^Pipe and Laying. 

This account covers the cost of the pipe enumerated below and the 
labor of laying it- 

172 ft. 12-in. wrouglit-iron pipe 
270 ft. IG-in. wrought-iron pipe 
850 ft. 8-in. wrought-iron pipe 
596 ft. 2i in. wrought-iron pipe 

1,888 ft. total 

A 16-in. line runs from oil sump to pump house, also from pump 
house to storage tanks. The 8-in. line runs from pump house to the 
163-bbl. tanks. The 2|-in. line runs from the wilgus oil pumps 
to each of the reverberatories. 

count 9060.5— Heating Installation. 

This account covers the material noted below and the labor required to 
install the same. This 2J-in. steam line is tapped off the steam 
line at the power house, run under ground through conduit and is 
packed in asbestos fiber. At the other end the pipe connects with 
a» cast-iron oil heater. 


1 cast-iron oil heater $303 . 82 

1 No. 33 Crane tilt trap 35.91 

280 ft. 8-in. conduit 547.49 

Asbestos 29.00 

2i-m. pipe, fittings, etc 151.82 


$1,068.04 


